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Department of Agriculture, 

Washington, D. C, November 27, 1865. 

Sir : I have the honor to submit to you my fourth annual report, but the first 
which it has been my privilege to make while the people of our beloved country, 
from one end to the other, were at peace pursuing their wonted avocations. 

But the results of the various operations of the department which I am able 
to lay before you are necessarily exclusive of the States recently in insurrection; 
the brief lapse of time since the cessation of hostilities, and the imperfect mail 
facilities of those States, not permitting systematic correspondence by which 
could be obtained accurate and reliable information from tlmt section of the 
country. 

I most sincerely congratulate the country iipon the return of peace to our 
people, and render thanks to Him who doeth all things well for his merciful kind- 
ness and manifold blessings; for while one section of our fair country has been 
laid waste, and her citizens subjected to the devastating consequences of war — 
their implements of husbandry allowed to rust for want of use, and the earth to 
rest from yielding its products for the people's support — the other section has 
exhibited a condition of prosperity and plenty that would seem to ignore (were 
it not for the absence and loss of some of her best and bravest sons) the exist- 
ence of a war. While more than a million of the hardy sons of toil have been 
called from their industrial pursuits to engage in warfare for the preservation of 
the Union, those at home have applied themselves with redoubled energy ; and 
with the injStience of higher wages in calling forth and economizing labor, and 
the aid of agricultural machinery and labor-saving implements and appliances, 
the farmer has been enabled to gather an abundant harvest. Thus those engaged 
in peaceful pursuits have been rewarded, even during the period of a most desola- 
ting war, with liberal wages for their labor and remunerative returns for the 
pi'oducts of the farm. 

The earth, too, has seemed to respond to the increased demand upon its fer- 
tility, and has given us, with the aid of the husbandman, an abundance having 
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no pareJlel in tlie histoiy of tliat portion of tlie conntry, feeding tlie army and 
navy as well as tlie great mass of people in civil life, and leaving a eiirplus for 
exportation to foreign countries, and charitable donations for tlie alleviation of 
the suxFering people of other nations. 

While these products have commanded seemingly exorbitant prices, the 
industrial classes have had constant employment at remunerating wages ; nor 
have these rewards of labor been depreciated or sensibly affected by the return of 
a vast army to the ranks of industry, or by the emancipation of four miilions of 
slaves. So great are our resources calling urgently for development, that instead 
of fears of competition from returned soldiers, emancipated slaves, or foreign 
immigrants, (now flocking to our shores,) there is seen a decided buoyancy in 
the labor market, with a demand for increase of wages and fewer hours of toil. 

Not only the necessaries, but even the luxuries of life are therefore easily 
attainable. How immeasurably preferable is this condition of things for the 
laboring classes, to a necessity for compartitive idleness with lower prices ; for low 
rates would then fail to bring the comforts of life within their control, while, 
with employment and adequate compensation, scarcely any price can place them 
beyond their reach. The great aim of the government should be to adopt a 
policy by which the agricultural, mechanical, manufacturing, and other industrial 
interests throughout the country should be fostered and encouraged, and the 
present time would seem most propitious for the initiation of such a policy. 

The great contest in which we have been engaged is, I trust, forever ended. 
The courage, strength, and physical endurance of our people has been fairly 
tested, aiid, in the providence of God, has been decided for the country. A free 
republican government has been sustained, and tlie great problem of the capa- 
bility of the people for self-government has been solved, and v/e stand to-day 
before the world, after the most desperate and persistent conflict tha.t history re- 
cords, a united and, I trust, a wiser and better people, full of charity for our 
erring brethren, and gratitude to those who have perilled their lives for their 
country's sake. 

The energies of the people are nov/ required to build up the waste places. 
The results of the* war having changed the system of labor in some of tlie 
States, wise counsels and wholesome legislation, with just and charitable 
discretion, v^dll be demanded in directing and dealing with the frccdnien. I 
have no fear of the results, if employers and employed will mutually adapt 
themselves to the existing state of things ; and I believe that a higher state of 
prosperity than was ever before enjoyed by the people of the South will be 
ultimately attained. It may be that the system of free labor will not proT : 
favorable to largo landed estates ; and 1 am willing to confess my full belief 
that such a result will be beneficial to the, great masses and to the country. 
The average size of farms in the United States, in 1860, was 199 acres ; almost 
double the average for Great Britain, which, in 1851, was 102 acres only, not- 
withstanding the great size of many baronial and aristocratic " holdings " — -there 
being n.o less that) 170,814 farms in the kingdom, or considerably more than one- 
half of the entire ntimber, having less than 50 acres each. But the average in 
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the soutliem States is far greater than the geDeral average for the United 
States, as the following table win show: 



Acres of im- 
proved lands. 



Acres of unim- 
proved lands. 



Number of 
farms. 



Average K"<). 
of acres in 



Delaware 

Maryland . 

Virginia 
North Carolina 
Soutli Carolina 

Georgia _ 

Florida.. ..... 

Alabama .. .. _ 

.Mississippi.. 

Louisiana . 

Texas 

Arkansas 

Tennessee 

Kentucky : 

Missouri.,., 

Total.. - 



3, 
11, 

4, 



637, 
002, 
437, 
517, 
572, 
062, 
654, 
3c5, 
065, 
707, 
650, 
983, 
795, 
644, 
246, 



065 
267 
821 
284 
060 
758 
213 
724 
755 
108 
781 
313 
337 
208 
871, 



367, 230 

1,833,304 
19, 679,215 
17, 245, 685 
11,623, 859 
18,587,-732 

2,266, 015 
12,718,821 
10,773, 929 

6, 591,468 
22, 693, 247 

7,590,393 
13,873, 828 
11,519,053 
13, 737, 939 



6, 658 
25, 494 
92, 605 
75,203 
33,171 
62, 003 

6, 568 
55,128 
42,840 
17, 328, 
42, 891 
39, 004 
82, 368 
90, 814 
92, 792 



151 

190 
324 
316 
488 

444 
34G 
370 
536 
591 
245 
251 
211 
215 



74, 362, 565 



171,101,718 



764, 867 



320 



The large proportion — ^almost three-fourths — of unimproved land in farms, in 
addition to the unimproved public lands, illustrates pointedly the necessity that 
vastly more labor be applied to their Qultivation. The moat populous States 
in the Union have the smallest farms, commanding the highest price per acre; 
and the value per acre is, as a general fact, inversely proportionate to the size 
of the farms. Thus the farms of Massachusetts average 94 acres; of Ehode 
Island, 96 j of Connecticut, 99 ; of New York, 106 ; of Pennsylvania, 109 ; 
and of Ohio, 114 acres. 

Every head of a family should have a homestead if possible. Thus an in- 
centive to industry is created, and a spirit of enterprise encouraged, tliat will 
soon double the products of the country, increase the wealth of the States, 
and add to the resources of the nation. 

In this new order of things I feel the importance of the position v/hich this 
department should assumo tny»'aiJs the people of the States now reassuming 
their former relations with the rest o^" the country. With the question of re- 
construction, or, more properly, reorganization, I have no concern ; believing 
the subject to be in competent hands, and that its final and satisfactory settle- 
ment will be accomplished in due time. I shall, therefore, cheerfully put forth 
my exertions, to the best of my ability, in aid of measures of reconciliation 
and for the advancement of the interests of agriculture throughout the whole 
country, believing that branch of industry to be the foundation of the pros- 
perity of all nations, and the fostering of its interests by the government to be 
absolutely essential to such prosperity. History furnishes abundant illustra- 
tions of this truth. * 

The southern States will need much aid and encouragement in the coming 
season. Their favorable climate and prolific fields should invite capital and 
stimulate labor. In no other section can crops be cultivated with less labor, 
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nor are tliere any crops more remunerative than sucli as are peeiiliarlj adapted 
to that section of the country. Their cotton is the best that has yet been pro- 
duced in any country, and their sugar crop is one of great importance — Louis- 
iana alone having produced in 1859 221,726 hogsheads of sugar and 13,439,772 
gallons of molasses. 

I have endeavored so to conduct the affairs of this department as to com- 
mend it to the favorable consideration of Congress and the approval of my 
countrymen, not doubting that its operations will be duly appreciated, and its 
labors ultimately crowned with complete success. I shall seek to increase its 
practical value and extend its influence, and hope it may contiuue to receive 
the liberal and fostering attention of Congress, and that those engaged in agri- 
cultm-e may be thereby stimulated to greater exertions and higher aims. 

Our country possesses an advantage in soil and climate nnsurpassed by any 
other on the globe for cultivating and perfecting all the necessary elements of 
subsistence and comforts for our entire population, with luxuries in abundance 
for the most cultivated tastes. With our extended and daily increasing system 
of internal improvements a failure of crops in one section of the country would 
scarcely be felt. These vast resources and appliances which spring into exist- 
ence at the bidding of an industrious and energetic people daily add to the 
wealth and greatness of the nation, enhancing the happiness of the people; hence 
all are alike interested in the success of agricultural science ; and if those engaged 
in it will pursue it with half the energy that characterizes those in other pur- 
suits—availing themselves of all means of improvement, profiting by the prac- 
tical experience of the most successful, and managing their farms systematically 
upon business principles — abundance and wealth will be their sure reward. 
Erom the wealth thus created and diffused throughout society will come with 
grateful pleasure the taxes for the support of the government and payment of 
the national debt, which, under equal and just laws, will be entirely extinguished 
v/ith unprecedented celerity. 

During the past year I have availed myself of the services of Messrs. V. D. 
Collins and John 11. Klippart, gentlemen of skill and intelligence, well known 
to be devoted to the interests of scientific and practical agriculture, to visit parts 
of Europe and Asia, at a very small pecuniary outlay, compared with the ad- 
vantages to be derived from their labors in the investigation of quct^tions of 
present importance in the agriculture of this country. No reports having yet 
been received, the results of their labors will be given in detail in the agricul- 
tural report for 1865. 

A very malignant disease among cattle, called the "rinderpest," or cattle 
plague, has been prevailing for some time, with fatal effect, in Russia, Great 
Britain, and other European countries. Its ravages have been exceedingly 
severe, destroying in many instances whole herds of the most valuable and care- 
fully bred cattle of Europe. It seems to be both contagious and infectious, and 
much apprehension is felt for the safety of the cattle of this country. The im- 
portance of the subject seems to demand the immediate action of Congress, pro- 
hibiting the importation of farm-stock during the prevalence of the disease. 

The rooms now occupied by this department are entirely inadecmate for its 
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accommodation, being located, in part, in the Patent Office building, with otlier 
rooms in buildings disconnected from it. The increasing demand of the Bureau 
of Patents for additional room must shortly render it a matter of necessity to 
surrender the rooms now occupied by this departmont. For the better arrange- 
ment of the increasing collection of specimens in the museum, or object-library, 
Md for greater convenience in th^ transaction of the business cf the office, ad- 
ditional and more contiguous accommodation is highly desirable. I trust, there- 
fore, that Congress will take measures for the erection of a suitable building, at 
as early a day as possible, for the use of the department. 

Large quantities of new and valuable seeds, cuttings, and plants have been 
distributed during the last year throughout the country, in order to test the 
adaptability of such varieties to the various soils and climates of the different 
sections. These experiments, whenever they have proved a success, have been 
of inestimable value, not only improving qualities, but also increasing the crop 
productions per acre, and inciting to emulation in the introduction of new 
varieties. 

In the distribution of seeds, 234,945 packages have been delivered to senators 
and representatives in Congress, 119,693 to agricultural and horticultural 
societies, and 408,593 to regular and occasional correspondents, and in answer 
to personal applications— making a total distribution of all varieties of seeds of 
763,231 packages. 

The distributions from the experimental and propagating garden daring the 
past year have been mainly confined to varieties of the small fruits, such as 
grapes, strawberries, gooseberries, raspberries, and currants. Of these about 
35,000 plants have been distributed through the usual channels. 

The process of testing the respective merits of yarieties of fruits is in active 
progress, si» far as the capacities of the garden will permit. Additions are con- 
stantly being made to the list of plants selected for the above piu^pose. It is my 
constant endeavor to preserve the distinguishing feature of the garden for the 
propagation and dissemination of specialties, under intelligent supervision, and 
avoid its degeneration into a commercial nursery. 

A new propagating house has been erected, substantially fitted with the most 
improved facilities, and is now in successful operation. 

For the purpose of ascertaining whether among the many valued fruits of 
tropical regions there may be any worthy of artificial culture, I have i^ad an 
apartment in one of the green-houses arranged in a suitable manner for their 
growth, and have opened a correspondence towards securing as complete a col- 
lection of these plants as practicable. 

The assignment to this department of reservation No. 2, lying immediately 
west of the Smithsonian grounds, for the purpose of an experimental farm, has 
afforded an opportunity for the initiation of a series of experiments designed to 
test the value of foreign cereals, forage plants, and garden vegetables. 

The grounds, with an unbroken soil of somewhat tenacious clay, came into 
my possession about the middle of April, qnite too late to admit of being put in 
proper tilth for obtaining the best results during the present season. A few acres, 
duly fertilized and suitably pulverized, were planted with 346 varieties of 
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seeds, including IS kinds of Indian corn, 34 of beans, 13 of peas, 77 of pota- 
toes, (52 of wliicli were seedlings,) 33 of melons, and many varieties, respect- 
ively, of tomatoes, beets, and other vegetables. 

Specimens of cotton matured quite perfectly with tlie aid of fertilizers and 
liigli culture. Some of the foreign seeds promise to be acquisitions to our 
agriculture, either by virtue of excellence in quality, productiveness, or adapta- 
tion to speciaruses, soils, or climate. Further experiments will develop more 
completely and accurately their peculiar characters and values. 

During the autumn the remaining portion of the grounds has been seeded 
with grasses and cereals, especially with wheats, embracing sixty-two varieties, 
from Prance, Prussia, E-ussia, Great Britain, Chili, and China. Valuable 
results are confidently expected to accrue eventually from these experiments. 

An oflicQ and stable have been erected, at small expense, and a supply of 
Potomac water brought upon the premises. 

The donations and additions to the museum have been increased to such an 
extent during the past year that the two small rooms appropriated to that pur- 
pose have been completely filled, and many of the most . interesting specimens 
of fibres, sugars, seeds, &c., cannot be exhibited for want of space, and are 
therefore unavailable to those desiring to study them. The museum has been 
enriched by specimens of sheep and domestic poultry, showing the true types 
of the various breeds, and to what purpose each breed is specially adapted. 

In my former report it was recommended that the collection of insects, birds, 
and model fruits belonging to Mr. Townend Glover, entomologist of the de- 
partment, should be purchased by the government, and made the nucleus of a 
national agricultural and economic museuxn. This subject is earnestly pressed 
upon the attention of Congi;ess. 

The sum of five hundred dollars has been expended in sending Mr. Glover 
to Paris, to represent the interest of this department at the exposition of in- 
sects useful or injurious to the crops, which was held at the industrial palace, 
under the patronage of the minister of agriculture of France; where I am 
happy to say he received the first premium of the large gold medal of the 
Emperor N'apoleon for his yet unfinished work on the insects of America, a 
work as original in its plan of arrangement as it will prove to be valuable in its 
proposed remedies for the destructive insects. He was nearly four months 
absent, and on his return brought specimens of the various silk cocoons and 
silk-producing insects, together with prepared skins of animals and game birds 
which are susceptible of domestication, and may with advantage be introduced 
and acclimated in this country. It is sincerely to be hoped that a portion of 
the propagating grounds, or some other convenient place, may be set apart for 
the purpose of commencing a garden of acclimation, from whence the llama, 
cashmere goat, and the improved breeds of domestic fowls, might be distributed 
to difPerent parts of our country. 

The ailantlius silkworm, which has succeeded so well in France, has been re- 
introduced this year from Paris. This insect may now be considered as perfectly 
acclimated, and the silk produced by it is very strong and of good quality. 

Since my last report the laboratory has been fitted up and nrovided with 
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apparatus and other means of investigation. In regard to the practical results 
obtained I would refer to tlie report of the chemist, as showing that some origi- 
nal investigations have been made, and many t[uestions answered which have 
been propounded by farmers, technologists, sugar-producers, and others, in all 
parts , of the country. ^ 

Minerals, ores, and geological specimens liave Been received by niail and 
©therwise, in considerable quantities. Such as proved valuable, and could be 
properly identified as to locality, were retained as a nucleus for a miner alogical 
cabinet. 

The field open for chemical science never was so great as at the present time. 
Chemistry being indeed the life and soul of an intelligent, rational agriculture, 
the governments of Europe— Germany taking the lead — impressed with this 
unquestionable fact, have established experimental agricultural stations, con- 
sisting of an experimental garden and a complete analytical laboratory. The 
chemist, provided with assistants, institutes on the spot such original experi- 
ments, and tests such theoretical problems in reference to agriculture, as would 
seem most prolific of benefit to the farming community and the world at large. 
To instruct the farmer as to the difference between robbing and tilling the land, 
to teach him to understand and take a lively interest in the practical experiments 
above alluded to, travelling teachers have been appointed, connected with these 
agricultural stations, whose office it is to impart useful knowledge to the masses 
by lectures and conversations. Thus every one may gradually be prepared to 
receive and profit by the rich stores of science open to every intelligent farmer. 

Such is the appreciation of chemical science in Germany, where schools and 
private laboratories so abound, that at the present time two large laboratories 
on the most complete scale, are in the course of construction at Berlin and 
Bonn, at the expense of the state. 

In the collection of statistics, during the past year, unusual attention has 
been given to farm stock. The waste of horses and mules by war, and the 
army consumption of meats, excited fears of deficient supplies of domestic ani- 
mals, rendering necessary a reliable exposition of the number, price, and value 
of each kind in the several States— a labor undertaken with much care, and 
accomplished, it is believed, notwithstanding its difficulty, with a fair measure 
of success. . 

The tables of statistics resulting from these labors are applied to important 
uses— foiling the designs of ^speculators and correcting their misrepresentations ; 
enabling the farmer to obtain the worth of his cereals, wool, meats, and other 
agricultural products; and directing the purchaser of store animals in what 
quarter to obtain most easily and cheaply his needed supplies for fattening. 
Accurate statistics, affecting commercial dealings in farm products, may thus 
prove of immediate and almost incalculable service to the agricultural com- 
munity. 

I may here remark that this system of collecting, compiling, and publishing 
farm statistics is attracting the attc ntion and eliciting the commendation of Eu- 
ropean nations, and that many of their most practical statisticians acknowledge 
freely its superiority over prevailing European systems. 
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Tliat tliese statistics, obtained montlilj thnDUgh thousands of intelligent cor- 
respondents, upon specific subjects peculiarly appropriate to the season, should 
be placed before the country at the time, and not be deferred until the publica- 
tion of the annual report, is indisputable. The leading purpose in their presen- 
tation is to furnish a guide to producers in the necessary mutations of crop and 
stock production, and to act on the markets before the disposition is made of 
cereals, meats, and fibrous products of the farm. Hence the necessity and the 
origin of the monthly report. Its publication, at first opposed by several agri- 
cultural papers, under the erroneous impression that it might conflict with pri- 
vate interests, excites no opposition since it is seen to avoid ordinary topics 
pertaining to agriculture, and to consider only those that are national in their 
character or bearing. \ 

The annual and monthly reports are entirely distinct in their character. The 
first treats of subjects of a permanent nature, in the form of carefully written 
essays. The second is confined to topics less permanent, and often of transient 
or passing importance ; it considers them briefly, touching upon leading points 
only, avoiding details, and ignoring the ornaments of style and a labored arrange- 
ment. 

A brief general summary of the more important statistics of this division are 
as follows : 

GENERAL SUMMARY RELATING TO FARM STOCK. 



Blio\Joing the total numher of live stock for January, \%^^ and 1865, tlie increase, 
and decrease thereof the general average price of each hind, the value of each 
hind, and the total value of all. 



Animals. 


1864. 


1865. 


Increase. 


Decrease. 




4, 049,142 
. 280,847 
7, 965, 439 
6, 066,748 
24, 346, 391 
16,148,712 


3, 740,933 
247, 553 
7, 072,591 
5, 766,130 
28, 647,269 
13,070,887 




308, 209 
33, 294 
892, 848 
298, 618 
















4, 300, 878 




3, 077, 825 


Total.- 




58,857,279 


58, 547, 363 


4, 300, 878 


4, 610, 794 



Numher, average price, and total value, in January, 1865. 



Animals. 


Number. 


Averag-e price. 


Total value. 




3,740,933 


$80 84 


$302, 425, 499 




247, 553 


102 08 


25,041,488 




7, 072, 591 


26 17 


ie5, 090,087 




5,768,130 


36 70 


' 211,718,270 




28, 647, 269 


5 40 


154,807,466 




13, 070, 887 


8 55 


111,796,318 








990,879,128 
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GENERAL SUMMARY KELATIMG TO CROPS 



Showing, the numher of husJieJs, Sfc, of each crof, the number of acres of each, 
the value of each, and the bushels, acres, and value of all, and the increase 
and decrease of the sam.c,for the years 1863 1864, and the contparison 
between iJie saMe yew^^ 



AMOUNT OF CROPS. 



1863. 



1864. 



Increase. 



Decrease. 



Indian corn. 
Wlieat..... 

Eye 

Oats 

Barley . 

Buckwheat. 
Potatoes ... 



Total 



Tobacco - 
Hay.... 



397,839,212 
173,677,928 
19, 989,335 
170, 129, 864 
12,158,195 
15,786,122 
98, 965,198 



530,451,403 
160, 695, 823 
19, 872, 975 
175, 990. 194 
10,716,328 
18,700,540 
96,532,029 



132,612, 191 



5, 860, 330 
'2,' 914," 418' 



888, 546, 554 

163. 353, 082 
18, 346,730 



],0i2, 959, 292 

197.460,229 
18,116,691 



141,386,939 
34, 107, 147 



12, 982,105 
116,360 

"i,'442,''567 

"2i,'433,'i69 



16, 974, 201 
"'""230 ,"039 



ACREAGE OF CROPS. 



Indian corn 
Wheat...-. 
Eye ....... 

Oats 

Barley . . . . . 
Buckwheat . 
Potatoes ... 
Tobacco . . . 
Hay 

Total 



15,312,441 
13, 098, 936 
1, 439, 607 
6,Qm, 174 
557, 299 
1,054, 060 
1,129, 804 
216, 423 
15,641,504 


17,438, 752 
13, 158, 089 
1,410,983 
6,461,750 
540,317 
1,051,700 
902,295 
239, 826 
15, 034, 564 


2,126,311 
59,153 




28, 624 
224, 424 

16, 982 
2, 360 
227,509 










23,403 


606, 940 




55, 136, 248 


56,238,276 j 2,208,867' 


1,106,839 



VALUE OF CROPS. 





$278, 089, 609 


$527,718, 183 


$249, 628, 574 


Wheat.. 


197, 992, 837 


294, 315,119 


96, 322, 282 


Eje 

Otits 


20, 589, 015 


31, 975, 013 


11,385,998 


105, 990, 905 


139,381,247 


33, 390, 342 


Barley - 


13, 496, 373 


16, 941,023 


3, 444.650 




12, 660, 469 


21,986,763 


9, 326, 294 




55, 024, 650 


77,184,043 


22, 159, 393 




24, 239, 609 


29, 335,225 


5,095,616 


Hay 


247, 680, 855 


365,707,074 


118, 026, 219 




955,764,322 


1,504, 543, 690 


548, 779, 368 



The above tables of tlie general summary do not sliow tlie exact comparative 
differences between tlie years 1863 and 1864, because tbe latter year embraces 
the crops of Kentucky, which are not in the year of 1863. Deducting Kentucky 
from 1864, the comparison will be as follows: 
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Tahle of comparison hettceen 1SG3 and 1S64. 



Total, biLshels 

Total tobacco, pounds 

Total bay, tons 

Total acreage 

Total value oif crops - . 



1863. 



888, 546, 554 
163, 353, 082 
18, 346, 730 
55, 13d, 248 
$955, 764, 222 



1864. 



959,821,150 
140,503, 760 
18, 004, 3f >6 
53, 950, 797 
1,440, 415,435 



Increase. 



71,274,596 



$484, 651,113 



Decrease. 



22, 849, 322 
342, 304 
1,185,451 



The table of comparison between 1863 and 1864 exhibits much that is im- 
portant. The increase in the bushels of grain is large, and the decrease in the 
pounds of tobacco raised is also great. The decrease in acres cultivated is 
1,185,451, but the increase in the value of the above crops is $484,651,113. 

The first increase is from the corn crop, and the last may be attributed to an 
increase in the currency, or a spirit of speculation. 



General summary of the amount of tlie crops of 1865, compared with those of 

1864 and 1863. 





1865. 


lo64. 


1863. 


Rye, bushels 

Total bushels 

Tobacco, pounds 


148, 552, 829 
19, 543, 905 
13,391,286 

225, 252, 295 

704,427,853 
18, 331, 019 

101,032, 095 


160, 695, 823 
19, 872,975 
10, 632, 178 
176,690,064 
530,581,403 
18, 700, 540 
96, 256, 888 


179, 404, C36 
20, 782, 782 
11,368,155 

173,800,575 

451,967,959 
15, 806, 455 

100, 158, 670 


1,228, 501,282 

23, 538, 740 
183, 316, 953 


1,013, 429, 871 

18,116,751 
197, 468, 229 


953,288,632 

19,736,847 
267, 267, 920 



In the western States the wheat crop is very deficient in quality. It has 
been estimated by the department that the deficiency in both quantity and 
qtiality is 26,241,698 bushels; in quantity alone 12,172,944 bushels. The 
quality of the corn crop is excellent, and that, of the remaining crops is believed 
to be an average. The number of bushels in 1865 exceeds those of 1864 by 
215,071,411. 

The prices, average, and value of the crops of 1865 will not be calculated 
until February next. The greatness and excellence of the corn crop must be 
gratifying to all. 

The balance of the appropriation for the service of the fiscal year ending 
June 30, 1865, remaining unexpended on the 1st of December, 1864, was 
S95,S91 51. There was appropriated for the fiscal year ending June 30, 1S66, 
$155,300. 

The expenditures from December 1, 1864, to J^ovember, 1865, amount to 
$152,614 70, leaving an unexpended balance of $98,584 81. 
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Since my last report of tlae special appropriation of ^20,000 " for investigations 
to test the practicability of preparing flax and hemp as a substitute for cotton/' 
tiiere has been expended $4,500 40, leaving a balance of $10,500 remaining in 
the United States treasury. 

The increasing demand made upon the department for the agricultural report, 
which is yearly becoming more extended and urgent as the appreciation of iia 
value and usefulness is widened and intensified, induces me to ask Congress foi 
an additional number of copies. The limited number allowed for circulation by 
the department forbids a very liberal distribution among those engaged in agri- 
cultural pursuits, who especially desire and seek the information it contains ; 
many of whom are dependent upon the department for their supply. A single 
copy to each of its correspondents would alone absorb nearly the entire annual 
allotment to the department. 

There should also be retained a sufficient number of each volume for the 
future supply of foreign exchanges, libraries, and agricultural and kindred 
associations. 

Eespectfully submitted, 

ISAAC NEWTON, 

Commissioner of AgricvJture. 
His Excellency Andrew Johnson, President, 
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Sir : I have the honor to submit the following notes and remarks upon the 
progress and practical operations of the garden : 

At the risk of repetition, I would again allude to the limited area of the gar- 
den. It is highly necessary that the department should possess complete 
orchards of the various hardy fruits. At least one tree or plant of every 
variety should be kept, thus forming a living museum, which would bo of 
great value for reference. As it is, only the small fruits can be accommodated^ 
and, to test all the new varieties even of these, it is found necessary to eradi- 
cate those that proved to be comparatively worthless. This, although perhaps 
no great loss, does not fully serve the purpose of a national garden, which 
should preserve specimens of all, in order to assist in the identification of sorts, 
and also exhibit the progress made in their improvemenL 

GRAPES. 

Inquiry is frequently made as to the best mode of propagating the grapsj 
the information sought, however, having reference more to the character of 
plant produced than to the mode of manipulation-^ whether the best plants are 
those produced from long cuttings, single eyes, or layers; and also to the 
relative merit of plants produced partially or altogether under glass, and those 
grewn wholly in the open border. So far as the health of the plant is in- 
volved, as having an influence upon its future growth, there is no difference in 
any of the above-mentioned modes, provided it has ripened and thoroughly 
matured both wood and roots. Plants of the very best description have been 
produced from single eyes of young green shoots taken off in May, rooted, and 
kept in pots during summer. These have made growths from six to eight feet 
in length, thoroughly ripened to the tips of the shoots, and formed as fine 
plants as may be desired for permanent planting. 

To produce plants from such soft and succulent cuttings, it is absolutely 
essential that they be placed under glass and in a warm bed, technically bot- 
tom heat, and as soon as roots are formed the young plants are potted and 
kept growing freely under glass — but not in a close atmosphere — a position 
they may occupy until growth is complete; or, they can be planted out in the 
open ground by the end of July. TTnless with new or rare varieties there is 
seldom any necessit}^ for this mode of propagation, which requires considerable 
skill and care; but it is proper to state that as good plants can be procured 
by this as can be by any other mode, and, in respect to being exempt from old 
wood, it is superior to any other mode of propagation by cuttings. It is a 
system of multiplying all kinds of plants more universally adopted than any 
other, and answers quite as well with the grape as with any other plant. 

Where cuttings are plentiful, the most economical method of raising plants 
is by long cuttings in the open border. These should not be less than four 
inches in length, and need not be over six inches. Selecting a well pulverized 
3oil, rather light or sandy, insert the cuttings in rows, pressing them down so 
that the bud rests on the surface; the soil should be mide fu-m around them, 
and if slightly covered with strawy manure (only a sprinkling— chaff will 
answer better if obtainable,) to prevent surface evaporation, a very large per- 
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centage Tfill form fine plants without any further cfire than that necessary to 
keep 'dovm weeds and cultivate the surface. 

Ordiiiarily there is no better mode of propagating grapes than that known 
as by the single eye or bud. As indicated, these are made with one bud re- 
tained, and about one inch of wood below it. Plants from these have but very 
little old wood in their structure, and so approach as near as possible to a 
plant produced from seed, although, as far as this is concerned, the plant from 
a green wood cutting has decidedly the advantage. Single eye cuttings of old 
wood are generally placed under glass, and receive a slight bottom heat. 
This, hovi^ever, is not indispensable, and they wilh do well on a green-house 
shelf. The great point in their management is to preserve sufficieiit moisture 
in the soil so as to prevent the sap in the cutting from exhaustion until the 
roots are formed. They may be planted out doors and succeed if caution is 
taken not to allow the surface to become dried; it is merely a question of 
evaporation, A slight bottom heat is useful to force the plant, hot it sliould 
be applied very gently until indications of rooting appear. In climates where 
the growing season is comparatively short there is advantage gained in getting 
the plants well advanced before setting out. 

When roots are sufficiently advanced, the plants are placed singly in Bmall 
pots, and planted in the open border as soon as the weather is favorable. As 
evidence of the strength and vigor of plants procured in this v/ay, it may be 
noted that specimens have been grown in one summer, from single eyes set in 
spring/that have produced several pounds of fruit the folio whig season. 

Wood intended for cuttings should be pruned off in November, cut in con- 
venient lengths, and buried at once in the soilj covered at least nine inchea. 
By doing so the sap is retained^ and many failures in cuttings can be clearly 
traced to causes which vv^ill in this way be obviated. 

Layers of the young wood is another legitimate mode of propagating vines, 
and from old established plants a few shoots can be laid down during the 
early part of summer, form good rooted plants before winter, and that without 
materially injuring the fruit crop. 

As previously remarked, it matters but little to the future well-being of the 
plant as to which of the above modes have been employed in its production, 
provided it has properly matured its growth. 

There is one poiDt in regard to roots which it may be well to mention. 
When the plants are grown in a deep, porous, rich soil, the roots ramify into 
numerous small fibres, which have been not inaptly described as " horse-tail- 
like bunches." Plants having such appendages as roots are not in good con- 
dition for removal, inasmuch as these hair-like fibres are destitute of woody 
matter, and soon decay on exposure to the atmosphere. The possession of 
such roots is a very convincing proof that the plant has not completed (or 
rather not matured) its growth, and its future progress will be feeble. Un- 
fortunately there is too great a tendency to the production of such growths, 
since most of the native grapes are more or less checked with n;ildew during 
the growing season, an influence which also extends to the roots. The best 
plants are those with the greatest amount of hard brown ripened tops, furnished 
with moderately strong, and what may be termed stout, wiry roots, and 
although these, to a novice, are not so enticing in appearance, yet they are the 
best adapted to furnish an abundance of fresh and vigorous spongioies, and, in 
conseq[uence, vigorous plants, 

PLANTING. 

When the young vine is planted in its permanent location it shou.ld be 
pruned down to two buds, and this without reference to the manner of its 
propagation. Even the strongest layers should be so treated. One cane is 



EEPOET OF THE SUPEEINTENDENT OF GARDEJJ'. 



15 



sufficient to grow, but, to be prepared for possible accident, bdtb buds should 
be allowed to start until the sboots are long enough to admit of tying to a 
stake, then the weakest may bo removed or pinched back. During the sum- 
mer the plant should be allowed to grow undisturbed, except tying up the 
shoots ; the more foliage the more strength will the roots attain. The question 
is frecjuently asked, " At what a^e should a vine be allowed to bear ?" The 
only answer that can be given is, simply, when it is strong enougJi ; and it 
should be cut down closel)^ at the annual winter pruning until it sends up a 
cane of sufficient strength to bear fruit, which it will do, in ordinary culture, 
the second summer from planting. 

PECULIARITIES OF VARIETIES. 

Of the Labrusca or Fox species, the most exempt from mildew are the Con- 
cord, Hartford Prolific, Ives's Seedling, Dracut Amber, and Northern Musca- 
dine. All of the Cordifolia species are eminently hardy; mildew or rot rarely 
attacks them. The Clinton is a familiar example of this class, and the most 
reliable wine grapes v/ill ultimately be produced from improved varieties of this 
section. The following is the average order of ripeming of some of the earliest 
varieties: Adirondac, Hartford Prolific, Boger's Hybrid No. 3, Dracut Am- 
ber, Delaware, Concord, Logan, Creveling, Ives's Seedling, Eoger's Hybrid No. 
4, Oanby's August, Allen's Hybrid, &c. It may be remarked that the same 
varieties do not always ripen in the same rotation even on the same grounds 
and location. 

The best fox-grapes, or those having a strong musky flavor with great 
sweetness, are the Dracut Amber, Hachel, Northern Muscadine, and Perldns, 
These are all robust, and very hardy and productive ; excellent for giving the 
genuine American flavor to wine, which will probably, in course of time, be 
regarded as a distinguishing characteristic of native wines. They are also 
good table grapes to those who admire this flavor, a taste for which exists to a 
larger extent than is generally supposed. Such strong wood-producing 
varieties ai? Clinton, Taylor, Alvey, Franklin, etc, do not require to be so 
closely pruned in the fall as those of less robust habit. They should be 
allowed considerable extent of trellis or support, so that they can extend the 
yearly growths to lengths of twelve to sixteen feet, and pruned back but 
slightly; fruit will then be produced profusely; but, if closely cut in winter, 
a mass of wood growth only will be the result. 

The To Kalon is particularly subject to rot, so much so that it is not a profit- 
able kind to plant. 

Of v/hlte grapes, the Cassidy and Anna are the most productive, Rebecca and 
Maxatawny best flavored. Allen's Hybrid and Clara are also good, but being 
seedlings from foreign varieties, are not ahvays reliable. When they can be pro- 
tected from mildew, satisfactory crops will be produced. Taylor is a poor 
bearer, unless on thin soils and with but little done to it in winter pruning. 
The Concord *still maintains its supremacy (all things considered) as the best 
native grape for general cultivation ; although subject (with all of its family) to 
rot, yet it always produces a fair crop, and being but little troubled with leaf 
mildew, the wood is well ripened, and consequently is least injured dnring 
v/inter. The Delaware is first-class, but not always reliable. The same may 
be noted of the Diana and Catawba, fruits of first quality when had in perfection. 
The Yeddo grape;, from Japan, continues to prove unsatisfactory; very liable to 
mildew, and very late in maturing even when in health; fruit not of first quality 
when compared with the best native varieties. 

Of the Roger's Hybrids there are some very promising varieties. No. 3 is 
decidedly a good early grape. No. 4 large and fine in bunch and berry, and of 
medium quality in flavor. No. 1 is productive> later in ripening, but a white 
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fruit of groat promise. No. 15, large and very fine. InTo. 22, higli flavored and 
lipeping quite early. These vines are just about as subject to mildew as Ca- 
tawba and Isabella, are very much better here tban wbea grown where tliey 
originated — in this respect resembling the Concord and some other varieties. 

The Alvey proves to be a very sweet, tender skinned grape, and may be 
found of V able for wine. It is not objectionable as a table grape. 

Ives's Seedling pi'oves very hardy and reliable, but not equal to Concord as a 
table grape. Said to be valuable as a wine grape. , 

MILDEW. 

This is the great obstacle in the way of extended grape culture, and although 
the facts connected with its external appearance are very easily traced, the 
physiological condition of the plant when attacked, and the modus operandi of 
the progress of the disease, have given rise to much speculation, and isome very 
strange fancies have been promulgated on the subject; but, unfortunately, iionis 
of them have proved to be of much advantage to the fruit grower. So far, th@ 
following points have been deduced from observation: 

1. That mildew on the leaves of the grape is mainly the result of atmospheric 
influences. ' ■ ''■■/■'V' ' 

2. The Peronospora, or mildew, that attacks the leaves on their under surr 
face, is encotiraged by the atmospherical conditions accompanying diillv cloudy 
weather^ with occasional showers ; or when heavy dews are deposited hi po- 
sitions where the rays of the sun cannot penetrate, or, at leasty where the 
moisture cannot readily be evaporated. * 

3. That, so far as, is known, no peculiar constitution of soil^ or mode of soil 
culture, has any influenee ill its prevention. , 

4. That, so far as known, iio mode of pruning or training, except so far as 
they agree with the fifth paragraph, has any effect in warding off the diseasev 

5. That shelter and protection by covered trellises, or masses of foliage, will 
greatly niodify, if not entirely prevent injury from mildew. 

6. That varieties of grapes having downy foliage are much more liable to be 
attacked than those that are smooth or shining. 

7. That all grapes having downy foliage are not equally sensitive to the con- 
ditions favorable to the fungoid development, but where a pubescent foliage ani 
a smooth foliage are growing side by side, the former, even of the most robust 
variety, may be attacked while the latter may be exempt from inj ury, 

8. That the appearance termed sun scald is simply the result of this mildew. 

9. That timely and repeated applications of sulphur, dusted on the foliage, 
will check the growth of fungi. 

, Occasionally another form of mildew may be observed on the vine. This 
shows itself on the upper surface of the foliage, giving the leaves the appearance 
of having been dusted with flour; this belongs to the Erysiphe family of mil- 
dews, and, although very destructive, is npt so fatal a^ the Pero'n^sjpora. 

This floury looking substance can easily be removed by brushing the foliage ; 
it is most frequently to be seen on foreign grapes, but may be observed on rsative 
varieties in seasons of extreme drought — dry weather seeming to favor the 
spread of this particular species. The young fruit and even young shoots are 
sometimes coated with this mildew. It retards growth and injures the plant at- 
tacked, so that it is easily destroyed by slight frostS; Sulphur will both prevent 
.and. cure it. ; 

CAUSES AFFECTING THE HAllDINESS OF PLANTS. 

The occasional destruction of fruit trees and vines during winter is one of the 
many annoyances experienced by the cultivator ; and it is all the more perplex- 
ing when it is found tjiat a plant will sometimes be destroyed by a less degj ee 
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of cold than it previously endured without the slightest injury. The amount 
of cold that plants aie capable of resisting is a question of much interest, more 
especially when we reflect that the power of resistance is dependent upon cir- 
eumstances which are, to a certain extent, under control. 

The necessity for protecting plants, even those of reputed hardiness, from the 
injiiriQ^l^ rfects of alternate freezing an admitted by the best 

cultivators, although it is not unusual to meet with those who pretend to place 
no value upon a plant that cannot "take care of itself;" as if it was not the 
province of man to assist nature in producing such results as ho finds most 
profitable and useful. Those who *' leave plants to nature," after placing them 
under artificial positions, only frame an excuse for ignorance or indolence. 

It has never been shown that frost is beneficial to plants • bat it is a growing 
and weli-grounded opinion, founded upon experience and observation, that many 
of the diseases of plants result from repeated injuries during severe frosts and 
extreme changes of temperature throughout the winter months. The exact 
manner in which plants are killed by cold has formed a subject of much specu- 
lation. The commonly received opinion is, that frost acts mechanically upon 
vegetable tissue by expanding their fluids and bursting the cells or vessels ia 
which they are enclosed. This explanation, however, is not sufficient to account 
for all the phenomena attending the death of plants from cold. Doubtless many 
plants, especially those of a very succulent nature, may be destroyed from the 
disruption of tissue by the expansion of the sap in freezing. But it is also well 
known that the extraction of moisture by evaporation, when in contact with a 
continual cold, dry atmosphere, very frequently proves fatal. Thus it is that 
many plants which do not seem to be injured in the slightest by a degree of cold 
sufficient to freeze the sap, are destroyed by the keen, dry winds of spring, even 
when the thermt^meter is above . freezing ; and hence it is that grapes, roses, 
raspberries, and other plants suffer more from March winds than tliey do irui^ 
January frosts ; and hence also the utility of protecting against this destructive 
evaporation. The effect of these drying winds is apparent in the shrivelled and 
dried appearance of the buds and bark; and although there is less likelihood of 
injury to thoroughly matured growths, yet it is in accordance both with theory 
and observation that plants whose juices are preserved by proper protection 
during winter will shoot forth more vigorously in spring, are more fraitfill, and 
arrive earlier at maturity than those not sheltered from climatic extremes. 

It cannot be too vividly impressed upon the mind of the cultivator that the 
ripening of the seasonal growth is the greatest desideratum. How much of the 
disappointment in fruit culture arises from excessive stimulation of shoots that 
never become mature, it would be no easy task to determine. We are convinced 
that the time is rapidly approaching when planting fruit trees and vines in 
highly enriched soil, and treating them with heavy dressings of nitrogenous 
manures, will be looked upon as conclusive evidence of unskilled culture. Not 
that all stimulation is unnecessary, but that the production of mere wood-growth 
and the production of fruit are distiitct, and may be carried so far as to become 
antagonistic processes, and must be recognized before the highest excellence in 
fruit culture can be attained. 

On the best means of prevention from the evil effects of freezing plants, the 
following remarks of Lindley are to the point: "The mechanical action of frost 
may, however, undoubtedly be guarded against to a great extent. It is well 
known that the same plant growing in a dry climate, or in a dry soil, or in a 
situation thoroughly drained from water during winter, will resist much more 
cold than if cultivated in a damp climate, or in wet soil, or in a place affected 
by water in winter. Whatever tends to render tissue moist, will increase its 
power of conducting heat, and consequently augment the susceptibility of plants 
to the influence of frost ; and whatever tends to diminish their humidity, will 
also diminish their conducting power, and ^ith it their susceptibility. This is 
2 t 
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an invaiiable law, and must consequently be regarded as a fundameiital princi- 
ple in liorticultDre, upon attention to which all success in the adaptation of plants 
to a climate less warm than their own will essentially depend. The destructive 
effects of frosts upon the succulent parts of plants may thus be accounted for 
independently of the mechanical expansion of their parts ; indeed, it is chiefly 
to that circumstance that the evil effects of cold in spring may be ascribed, for 
it has been found that trees contain nearly eight per cent, niore of aqueous parts 
m March than at the end of January, and all experience shows that the culti- 
vation of plants in situations where they are liable to be stimulated into growth 
and, consequently^ to be filled with fluid by the warmth and br ghtness of a 
mild protracted autumn, exposes them to the same bad consequences as growing 
them in damp places, or where iheit wopi is not riperied j that is to say, ex- 
hausted of superfluous moisture^ and strengthened by the deposition of solid 
matter resulting from such exhaustion/' 

The ripening process consists in the slow but gradual and complete removal 
of watery matter, and the conversion of fluid organizable tnaterials into the more 
solid substances which are necessary to form woody fibre ; and its effects are 
not only seen in the power conferred of resisting cold, but also in providing an 
abimdance of the secretions necessary to sastain the growth of the following 
spring, and produce the flower-buds upon which future hopes depend; for it is 
well known that flower-buds will not be produced unless the elements of growth 
have been maintained in due relative proportions. 

"We can thus partly see how far it is in oui power to assist nature in supply- 
ing the requisites for perfect maturation of growth. The fruit grower will be 
careful to avoid plfinting in wet or highly enriched soil that would tend to etir 
coui^age pi^olohged growth in the fall ; , he will see tha-t his strawberry plants ar^ 
not neglected during summer after the crop is gathered ; that weeds are pre- 
vented I'rom gaining a foothold; that the plants are thinned and fully exposed 
to sun and air, in order to perfect flower-buds for the following spring; that his 
raspberry plants have been divested of the old bearing wood, the yoang shoots 
thinned and disposed at proper, distances so as to allow them a free enjoyment 
of light; that his grapevines have an abundance of healthy foliage, so as to 
ripen the young wood for his future crop; and that his peach trees are not sud- 
denly denuded of their foliage, while it is as green and fresh as in the mouth cJf 
June. 

Wlien a fundamental principle is once determined and understood, operative 
details are suggested, and from them the best practical mode of application is 
readily deduced ; for instance, many of the most beautiful evergreen orn£^mental 
trees, such as the Asiatic conifers as well as those from the western coast of 
this catitinent, cryptpmerias and deodars, sequoias and taxodiums, have, in our 
moivSt fall gr6wing weather, a tendency to make a luxuriant growth which never 
ripens, and, as a natural consequence, it is destroyed by winter cold. Now, if 
these growths are checked in September by judicious root-pruning, the wood 
will mature, shoots become hard and woody, and, instead of being unripe and 
filled with water}^ fluid, be solid and firm, and fully prepared to stand the ex- 
tremes of our wintry climate. The whole subject of the acclimation of plants 
is based upon maturity of growth. 

ROTATION OF CKOPS 

Among the essentials requisite to maintain a high degree of success in culti- 
vation, a proper system of rotative cropping occupies a prominent place. The 
advantages of rotation in farm crops are well known; yet, in the garden, the 
practice is very common to grow the same kind of crops for years in the 
same spot of ground. It is, perhaps, within the bounds of possibility to pursue 
this course successfully, but to do so will require an annual return to the soil, in 
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some form, of tlie several ingredients extracted by the plants. Our knowledge 
of the application of science will not warrant much faith, in this direction, even 
if chemists were decided as to exact respective amounts of the ingredients used 
by various crops. But allowing it to be practically attainable, and looking at; 
it in the light of mere economy, a change of crop is every way desirable ; since 
b J propef , care t^^^ rrops m^y hf^ pmrlnppf*! on ihp snTn^ crvonnd in fh^. 

same season ; and, further, the operations necessary for the culture of one kind 
of crop are of a nature to form a good preparation for the succeeding one 

Physiologists do not altogether coincide in their opinions with regard to the 
principles upon which the beneficial results attending systematic change of crops 
are based. Some support what may be termed the repletion or excretory theory, 
which proceeds on the supposition that the roots of all plants during their growth 
give out certain substances peculiar to themselves, which, in time, impregnate 
the soil to such an extent as to render it unfit for the growth of that particular 
plant, but has no deleterious effect upon the growth of a different family of plants, 
if, indeed, they are not rather to be considered as capable of promoting growth 
and acting as stimulants to such. 

It is a well ascertained fact that certain if not all plants do impart to the soil, 
through their roots, a portion of their juices. The soil surrounding the roots of 
the oak tree has been found impregnated with tannin. The roots of the spurge 
laurel impart an acid, resinous matter. The poppy exudes a substance analogous 
to opium ; the root of any plant growing in water will soon render it turbid, but 
the q[uantity of such matters hitherto detected has not been considered sufficiently 
important to account for the remarkable beneficial results which have followed 
a rotative system of cropping. 

The above theory has been supported by very high authority, but it seems to 
be giving way to the following, viz : that although plants are made up of the 
same primary elements, yet different species require them in widely varying 
proportions, so that each plant has a characteristic formation peculiar to itself. 
It therefore follows, that if there is a lack in the supply of these peculiar ingre- 
dients of plant food, the plant will not be maintained in healthy grow: h. From 
this it appears that the reason why a crop, if constantly grown upon the same 
spot of ground, shows a yearly loss in productiveness, does not arise from a re- 
pletion of any substance, but rather from exhaustion. In a practical view, it is 
evident, from either of the above theories, that a change of crop is requisite to 
successful cultivation. - 

In cultivating garden vegetables great facilities are presented for a frequent 
change of crop, and there is, also, a wide field for experiment in order to ascer- 
tain the kinds best suited to succeed one another in a regular system. Eor in- 
stance, it has been asserted that melons will produce best when grown oa soil 
previously occupied by tomatoes. In g-eneral, long, tuberous, rooting plants, as 
carrots, beets, parsnips, &;c., should be followed by those that root near the sur- 
face ; plants that are cultivated for their seeds should be followed by those 
grown for their foliage. The seeds of all plants contain a larger amount of the 
mineral ingredients than their leaves, so that plants grown for their seeds will 
exhaust the inorganic matter of the soil to a greater degree than will be effected 
by plants grown only for the use of their leaves. 

In the arrangement of crops in the field or garden, there are two methods 
that may be adopted, either of which will provide for rotation. In the first place 
a spot of ground is occupied wholly by one crop, and when that is removed its 
place is immediately occupied by another; or two or more crops ai-e so planted 
on the same piece of ground that the one will be ready for removal before it in- 
terferes with the growth of the other. The first method may be illustrated by 
planting with early peas or potatoes, which will be removed in time for planting 
cabbages or celery, or sowing beets, turnips, or spinach. Early crops of carrots 
and beets will be removed in time for a planting of late dwarf beans. Many 
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modifications will be suggested in practice. Perliaps the most economical 
iDethod, especially where ground is limited in quantity, is to grow several crops 
the same time on the same piece. For instance, peas may be sown in March, 
in rows, six feet apart; in May a row of melons may be planted between the 
peas, the shade afforded by the peas will benefit tlie young melon plants, or, 
between the peas a row of dwarf beans may be planted, and when the peas are 
removed theii- place may b(^. occupied by cabbages, and the beans be succeeded 
by a crop of turnips. It does not seem lieceasary to multiply examples, as those 
who are inclined, and will exercise due foresight, will suggest many expedients. 
, Much variety can be . produced in even a small garden by this method, and it 
affqi'ds great fiicilities for sheltering young and tender crops by those of more 
matured or robust growth. It may, however, be, remarked, that although most 
plants are benefited by a little shade and shelter when young and delicate, it is 
highly iiijuribus when long continue^ , 

FOREIGN GRAPES IN i^LASS STRTJCTIIRES. 

The simplicity and certainty, with winch the foreign grape can/be produced 
in glazed houses is not generally known. Many amateurs, whose success with 
6ther fruits is quite satisfactory , feel doubtful of their ability to manage the 
exotic,, grapery.- ^ '-'v' , 

To thosG whose only acquaintance with the subject is derived from penising 
pnblicatioDS on the growth of this fruit, the supposition of inability is pardon- 
able ; for tbere is certainly much to appal the beginner, in perusing the various 
ideas of soil and border making, the confiicting opinions relative to watering, 
and the multitudinous, fussy details of nianagement, which he will find in print. 

So much has been written of late years on this subject, that it would not now 
be refr' red to were it not with a hope that information might be imparted that 
wpp!d teiid to dispel the idea of difficulty or mystery, in connexion with the 
culture of this, withovit exception, most economical of fruit productions. It 
is well known that, in favorable locations, the Chftsselas^ Black Hamburg, and 
many other of the varieties of the foreign grape will occasionally produce per- 
fectly ripened fruit with no further care than that usually given to the Isabellas, 
or any other native vai'iety. But although the result may occasionally be reached, 
it is well known that all attempts to cultivate the foreign grape in tbe open air, 
Bast of the Bocky mountains, have, sooner or later, proved abortive. 

That these failures are attributable either to a deficiency of sunlight or to a 
deficiency of summer heat are questions easily answered ; for we find that in the 
climate of Britain, where the dull, sunless days arc more abundant, and the sum-^ 
mer heat of less intensity and of shorter duration than with us, the Hamburg 
and other exotic grapes ripen yearly, trained on outside walls and trellises, and 
this in a cbmate where the heat is not sufiicient to mature Indian corn, tomatoes, 
or even peaches, in common field culture as with us. Neither can it be supposed 
that our own summers are too hot, or our winters too cold, as it is well known 
that there is scarcely any plant that will withstand extremes of summer heat and 
winter cold so well as the grape, provided it maintains good health, But un- 
fortunately, there are climatic conditions here during which the grape is ren- 
dered subject to the attack of fungoids, by which its growth is checked, the 
Wood prevented from maturing, and a general debility engendered which en- 
feebles the plant to a degree that, sooner or 1 iter, ends in its total destruction. 

This teridency to mildew is, then, the only obstacle in the way of successful 
open air culture, in this section, of the best wine and table grapes of Europe ; 
and is the only reason why glass structures have to be employed in their culture, 
where an artificial temperature, more in accordance with their requirements, 
may be maintained. The tendency to mildew in the foreign grape, having been 
found so great a barrier to its extended culture in the o^jen air, recourse was 
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bad to glass houses where protection could be afforded and means adopted for 
«»- the exclusion of this malady ; but in many cases/ even here, su^icess has not 
been equal to expectations. The mistaken eagerness of many to keep the plants 
in an artificial instead of a natural condition, has led to frequent failures. It ap- 
pears very obvious that a plant which occasionally succeeds in the absence of 
■■^''-any^^'particiila'^ -prGt^?'StiGny''"^^.Gi2:ld ■'bc-enabled-'to^i-d© .30/^^nifbr3i^ly;'.fcyi^ vsry.elight 
additional care, provided that this additional care was bestowed in the proper 
direction; and that such is the case has been proved beyond a doubt. 

Having on another page of this report treated more particularly on mildew 
and its origin, it may suffice tb remark here, that it is altogether dependent upon 
the amount of atmospheric moisture, and proper ventilation ; and without proper 
attention to these points, mildew is just as likely to destroy the plants under 
glass, as it would be those in the open air. Keeping in view that these remarks 
are intended to refer to the general routine management of what is now more 
definitely known by the term eold grapery ^ we will briefly allude to what is 
considered the main points of treatment. 

The principal points, then, are <2 low night tem2:)€rature^ exclusive top ventila- 
tiouy and ike constant presence of moisture availahle for evaporation. The 
baneful effect of a high temperature in plant-houses has been shown in previous 
reports. It has been proved repeatedly that low or bottom ventilation in a 
grapery is conducive to mildew, and aridity must be prevented by the presence 
of moisture. 

It would require considerable space to enter fully into the elucidation of all 
the principles involved ; it will, therefore, be considered sufficient for the present 
to briefly trace the course of practice deduced from many years' extended obser- 
vation and experience in the growth of the foreign grape. 

As soon as spring growth commences, attention is at once directed to the night 
temperature, so that it will fall at least 20 degrees below the average heat in the 
hous.e during the day. In dull, cloudy weather, of course, this difference be- 
tween day and night may not be so great, and if the nights are frosty, it will be 
necessary to close the house; but in the absence of actual external freezing, the 
ventilators, should not be wholly closed, even during night. When all danger 
from night frosts is passed — which will vary, according to locality, from the 
middle of May to the middle of June- — the ventilators may be left open day and 
night. During dull cool weather it may be necessary to partially close the 
ventilation both day and night; but as a general rule, the same amount is used 
day and night. We have seen graperies where the ventilators were never dis- 
* turbed from the period of blossoming until the ripening of the fruit. No 
constant anxiety is, therefore, felt about sheltering or opening sashes, and 
the liability to create sudden changes of temperature, that frequent alterations 
of the ventilators are sure to produce, is prevented. The temperature of the 
house will, therefore, participate in the general changes of external atmosphere, 
and though warm during sunlight, will be cool during darkness. During the 
warmest portion of the summer, the day temperature may vary from 90 to 110 
degrees by day, to 65 to 80 degrees during the night. This lowering of tem- 
perature during darkness insures a hardihood of growth that enables the plants 
to endure any unfavorable change that may occur, without sustaining the least 
injury. 

As air is heated, its capacity for abstracting and containing moisture increases, 
and unless the moisture is supplied from other sources, it will be drawn from 
the plants. To supply this evaporation, the soil should be kept damp on the 
surface. Once a day at least, in bright weather, the soil will require to be 
sprinkled. It is a good rule never to allow the surface soil to be entirely dry 
until the fruit is coloring to ripen ; but it is important to know that, unless in 
connexion with constant night ventilation, this treatment may prove injurious. 

So far as the management of the atmosphere is concerned, this is all 
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the care required, and a crop of grapes is thus as easily grown as a crop of pota- 
toes, only witli more certainty, because more under our control. 

With regard to soil, pruning, &c., we will at. present only remark, that soil 
capable of growing good cabbages will grow good grapes, and the strongest 
yearly growths give the best fi'uiti ; 

M;UIiCHING, ■ 

This is an auxiliary operation in cultivation, that would be more generally 
practiced if its beneficial effects were better understood. 

The objects to be attained by mulching are twofold, viz : to preserve a uni- 
form degree of moisture in the soil during suminer, and protect the roots of 
plants from severe frosts during winter. These conditions are obviously import- 
ant to vegetation, and they can be very efiSciently secured by covering the sur- 
face witii a stratum of porous materials, such as tan bark, charcoal dust, leaves, 
or strawy manure, which will prevent the surface soil from becoming compact or 
hard, and; at the same time, assist in maintaining a uniformity in its mechanical 
texture favorable to the retention of moisture. Air is the best non-conductor, 
and bodies are represented as good or Lad conductors, just as they are solid or 
porous. Iron is a better conductor than, wood, granite stone a better conductor 
brick, hard pressed soil is a better conductor than soil that is loose and 
porous. A hard trodden path is warmeivin summer arid colder in winter, than 
the cultiyated ground alongside of it. , W are in pressed 

CGntact^^^ is favorable to rapid conduction; summer winds passing 

oyer sucli a surface, carry off the moistiire which the heat evaporates ; the surface 
''\is<'' speedily '/parched dry, and vegetatio '''^'^ ■'' ' 

W is covered with, a mulch of such porous materials as those 

enumerated, it in effect secures a stratum of air in repose between the soil and 
the causes of radiation and evaporation. In the ease of recently planted trees, 
the preservation of a uniform degree of moisture in the soil surrounding their 
roots, is a great point towards their successful growth ; and, other things being 
equab they will languish or flourish in proportion as this condition of uniform 
moisture is secured. 

Although mulching is really a very simple operation, yet serious losses have 
occurred from its misapplication. We have seen trees destroyed from too heavy 
mulchings of grass, manure, and tan bark. Before ar^plyiiig the mulch to a 
recently planted tree, if in spring, shape the soil around it in basin-form, extend- 
ing the rim beyond the extremities of the roots ; by this configuration of sur- 
face, rains ydir be retained and, if required, artificial waterings can be applied 
to best adviintage. With regard to fall planting, the process should be reversed 
and a slight mound formed towards the stem of the plant, so as to throw off the 
heavy rains of winter. Of course such mound , should be removed before the 
; :;'.,followir]g,^ summer. 

As already remarked, the principal use of winter mulching is to prevent frosts 
froiii reaching the roots. The best material for this purpose is charcoal dust. 
Where manure is used, it should not be thro wn close up to the stem of the plant, 
otherwise it might prove a harbor for ground mice, which in rough ground, or 
under a coarse covering, are sometimes very destructive, by eating the bark of 
young trees. hen they are troublesome, the precaution should be taken to 
trample firmly over the roots and around the stem after heavy snows, and keep 
^, the, suriace ' clear, and, compact. , /. ' ■ 

In order tu be effectual, it is not necessary that summer mulchings should be 
heavy . When tan or charcoal dust is used, a layer of two inches in depth will 
be quite sufficient. Grass cut from lawns is very suitable,, but a mere sprinkling 
only should be applied at a tinie. .. Thick coatings promote fungoid growths, 
which frequently destroy trees. Fx'uit or ornamental trees that have been trans- 
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planted, will rarely be much benefited by mulcliing after tlie first year's growth. 
The advantages of mulching to growing vegetables are equally important. Cab- 
bages, potatoes, peas, onions, and other crops, wiH thus be enabled to maintain 
growth during the driest weather. This covering is not intended to supersede 
stirring the soil, but when plants become so far advanced in growth as to be 
beyond the hoe and plough, mulching may be applied, and those who give it a 
&iririal''oh"' their" crops 'm"'a"''dr^''BeaB01i,.' vvili'"ii6'ii" 'feq^utii'fc^TeirtliGr'^ps-t^iiipJiirigs 'tO' 
repeat the practice. 

HEATING GLASS STRUCTURES. 

An efficient system of heating green-houses is always a, matter of much intereBt 
in their construction and adoption ; the expenses attending the fitting up of a 
heater and the subsequent cost of fuel have always been great obstacles, and 
have been the means of preventing many persons from building, more particu- 
larly since it has been an opinion somewhat prevalent that a boiler and pipes for 
the purpose of heating and circulating water is indispensable for the proper dif- 
fusion of heat. There is no doubt that water is the best conductor of heat, and, 
where extensive houses are to be warmed the superiority of water ia this respect, 
together with other advantages connected with its application, such as neatness, 
cleanliness, &;c., will always point out that mode as being the most desirable. 
Looking at it as a matter of mere economy, we can at once decide that the 
cheapest mode of heating green-houses is by means of well-built and properly 
constructed flues. At present prices of material and labor it is probable that for 
a house, say sixty feet long by twenty wide, it would cost ten times more to 
erect a boiler with sufScient piping than would be required to build a furnace 
and flue. But the economicar advantages of the flue are not all absorbed in its 
first cost. Even vfith the best form of boiler there is great waste of heat which 
may be economized in a good flue. To prove the above assertions would take 
more space than we purpose, neither is it indispensably necessary at present ; 
the object in view is to show that there is much fallacy extant concerning the 
great superiority and economy of heating by hot water, and to attempt to de- 
scribe pome points in the construction of an efficient furnace and flue. 

The furnace should not be less than two and a half feet in length one foot 
wide, and sixteen inches in height; the nicies should be lined with good fire- 
brick placed on edge, backed by four inches common brick. Yery little mortar 
should be used, and that quite thin ; indeed, they are frequently laid without 
mortar-— that is, the fire-brick casing. The arch or covering is formed by pro- 
jecting fire-brick a few inches over the sides, so that the opening left can be 
covered by one length of the same kind of brick, the whole covered and made 
level on top by two or three courses of common brick. This is quite as strong 
for the purpose intended as a regularly built arch, and saves material as well as 
labor in constructing. On each side of the furnace a space of four inches in 
width is left to cut off the head from communicating Avitli and being absorbed 
by the surrounding building or earth. This chamber is continued the whole 
length of the furnace, and also a few feet on the flue opening into the house. As 
soon as the sides of the furnace become heated the cold air will rush in, collect 
the heat radiating from the exterior of the furnace and convey it into the house, 
thus completely preventing disruption by expansion, a frequent occurrence in 
furnaces of great apparent solidity. In order to assist in the combustion of the 
gases of the fuel, and also increase the draft and propulsion of the heat through 
the flue, an opening at least six inches square should comnience at the end of the 
ash-pit, continuing under and entering into the bottom of the flue two feet from 
the back of the furnace. 

The greatest defect of the smoke flue is its unequal distribution of heat. In 
this important particular hot water pipes have a great superiority. . The whole 
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extent of til eir surface being- heated to a nearly uniform degree, tlie licfit w 
0ven off at a comparatiyelj low temperature ; whereas, near tlie furnace the 
flue i s Ilea ted to excess, while the greatest portion of it imparts little or no 
warmth to the atmosphere. 

This is the flue as ordinarily constructed with brick set on edge ; it has been 
found, however, that by adopting the principle of diminishing the thickness of 
the material of which it is constructed, as it recedes from the furnace, a fluf5 
can be made so as to radiate heat over its entire surface at nearly the same 
temperature- As an example, supposing 100 feet of flue were required in a 
house, then the first ten feet from the furnace would be formed of brick- work 
four iriches in thickness, covered on top with a double thickness of brick ; then 
the following thirty feet would be made of bricks on edge, covered by a single 
brick ; then finish the length with terra cotta piping of eight inches diameter, 
which is usually about three-quarters of an inch in thickness. A flue so built 
will absorb heat very regularly over its surface, and so far will approach a hdt- 
watcr apparatus in efficiency, at a greater eeonouiy of fuel aiid at a cost easily 
iMtihed., ' ■ 

It is well to have the flue as roomy as possible, especially near the furnace. 
When common brick are used for covering, the width inside cannot be more 
thau seven iriches ; if its height is made of three bricks on edge, its dimensions 
will bp aboil t twelve inches by seven inches inside, The less niortar used in 
the Joints, the longer will it stand, and all piasteriiig of the flue, eith(?r inside 
or out, is very objectionable. It is also well to ke^p in view that hard-buriied 
bricks will transmit heat more rapidly than those that are soft g,nd porous. In 
all cases, where practicable^ the flue should rise one foot in twenty from the 
furnace. If one foot in ten feet can be gained, so much the better. 

MECHANICAL PREPARATION OF SOIL. 

The physical or mechanical condition of the soil, its relation to air and water^ 
has not received that attention from agricultural chemists which its importance 
demands. They have devoted their investigations almost solely to its chemical 
constituents, seeming to lose sight of the fact that the permeability of the soil 
to atmospheric influences is of more importance than the most approved ma- 
nures. If the money that has been ekpended. upon artificial manures during 
the last twenty years had been devoted to drainage, sub-soiling and trenching, 
the products of the country would have been vastly increased. 

The soil performs various offices towards growth of plants. It serves as a 
basis in which they may fix their roots and sustain themselves in position ; it 
also supplies inorganic food during all periods of their growth, and may be 
looked upon as a laboratory in which many chemic changes are taking place, 
preparing the various kinds of food which it is destined to yield to the growing 
plant. Analyses have shov/n that in most soils the presence of all the constitu- 
ents of the ashes of plants may be detected, though in variable proportions. 
But the mere presence of certain substances in soils does not insure productive- 
ness, for it has been shown that crops have failed even in soils possessing all 
the mineral ingredients required, because, although present, they were not in a 
sufficiehtly feoluble state to be available. Thus in wet, clayey soils, although 
containing enough of plant food, the water prevents free access to the decompos- 
ing influence of the atmosphere, and crops perish ; not because of a deficiency 
of raw Material, but on account of the processes for its preparation being 
aprestedv' ' 

This leads ris to the foundation of all improvements of such soils, viz., drain- 
ing. It is a remark frequently made by those having no experience, that 
draining rnust be worse than useless in a climate where summer droughts are 
among the greatest calamities against which the cultivator has to contond^ 
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All who have witnessed the efFt^cts of draining need not be told, that even in 
soils not particularly retentive, draining, in connexion with deep culture, will 
secure a more ample and lasting supply of moisture in dry weather, and maintain 
a growing vegetation during the most severe droughts. Draining increases the 
capability of the soil for absorbing moisture ; all soils have their certain absorb- 
ing properties ; like a sponge, they absorb until their pores are filled, and only 
the superfluous water that cannot be taken up passes thtough the drains. 

Draining is only the first step towards improvement. The soil must be 
deeply loosened and pulverized, either by subsoiling or trenching. Either 
process will be beneficial, .and circumstances will decide as to which is to be 
adopted. Trenching involves a thorough reversion of the soil, of more or less 
depth, according to its nature and the purposes for which it is to be used. 
Subsoiling is merely a loosening or stirring up of the immediate subsoil, without 
reversing its position. When the ground is intended for a permanent crop, such 
as fruit trees, grapevines, &c., trenching may be adopted. The top surface of 
good soil will then be placed where the roots will be immediately benefited by 
it, and the crude subsoil brought to the surface, where it can be enriched by the 
aid of manures and the ameliorating processes of cultivation. 

On the other hand, if the ground is to be immediately cropped with small 
seeds, as in some portions of a vegetable garden, a finely pulverized surface is 
necessary, and few subsoils can be made available, or be reduced to that condi- 
tion while in their crude state. Subsoiling will, in such cases, be most advis- 
able, and trenching can be executed as crops will admit of the operation. 

The first process, then, towards securing a profitable depth of soil is drain- 
ing ; next breaking into the subsoil, taking into consideration, whether, in view 
of the crops to be cultivated, it will be most immediately profitable (of ultimate 
profit there is no uncertainty) to trench it at once, or merely break up and loosen 
the subsoil, admitting water and other fertilizing agencies to penetrate, and by 
a gradual trenching improve to the required depth. When all this has been 
satisfactorily accomplished, manures can be applied to the greatest advantage, 
and failures from droughts almost entirely obviated. 

WILLIAM SAUNDERS. 

Hon. Isaac Newton. 
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Sir : When I was appointed to take charge of this place, in September, I 
found the southwest square and the southeast square had been manured and 
planted with a variety of seeds and roots. The other portions of the ground 
had been ploughed several times, and a large quantity of first class manure from 
the government stables had been applied as a top dressing, and subsequently 
ploughed in. The grounds have been divided into six difi'erent lots, a drive 
going round the whole, and cutting across at two places, with one centre drive, 
so that all the several lots are of easy access. The land generally is of a clayey 
nature, with a slight admixture of sand, and had not been ploughed and culti- 
vated for a long period before it was granted to the Department of Agriculture. 
The soil, naturally tenacious, had been trampled by many cattle while used as 
a government corral, and the action of the hot sun made it very hard to break 
up ; but with constant stirring and the application of large quantities of well 
fermented manure, combined with the exposure of as large a surface as possible 
to the elements, it has become very friable and easily managed. The two south 
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sqiiares are of a more sandy nature, and are better adapted for growing vegeta- 
bles tlian any of the other lots. There were no buildings on the place but a 
small office, but there lias since been erected a good live-stalled stable for horses, 
also a seed-room and tool-house, and attached to the main buildmg thare is a 
cart and wagon shed, also a yard in w.hich the Angora goats are kept. A suit- 
able office of two apartments has been erected at a convenient distance from the 
other buildings. The several kinds of grain and grasses which had been sown 
turned out remarkably well, considering the lateness of tlieir planting and the 
condition of the soil. The sorghum was a fine crop, and from the small quan- 
tity sown there was raised, two barrels of very fine, pure seed. Seveoty-seven 
kinds of potatoes had been planted,, fifty of them seedliags from Germany. The 
seedlings did not all come to proper maturity, but those which did were selected 
for further experiment. Some of the other varieties did very well, especially 
Croodrich Early, and a kind called the Orono Unrivalled ; this last yielded im- 
mensely, and seems to luxiirialte in this climate and soil. When the potatoes 
were dug. they were all pitted in the open air; first covered with six inches of 
straw, afterwards with , twelve inches of earth, and then thatched with straw 
again, and durijag very severe frost a covering of fresh horse-manure was added^ 
but removed on the return of thaw. All the potatoes kept well in this way and 
3vere in a fine eondition when opened in spring. A small portion of land was 
sown with buckwheat, called Silver-skinned, the whole of which was saved for 
the purpose of sowing a greater breadth next season, as the kind is a very val- 
uable one, being a much clearer and thinner skinned variety than the usual kind 
in cultivation, and quite as prolific. ' T^ acres of corn were sown for fodder ; 
it grew very rapidly and produced an immense quantity of forage, which was 
Well cured and fed to t^^^^ 

The clovers, of which two vari6ties were sown, have taken with the ground 
well. The Alfafa or Ghili clover grows very luxuriantly in the early part of 
the season, but does not withstand drought so well as the Alsike clover. The 
Alsike is perennial in its nature, and will prove a great acquisition to this coun- 
try, it produces a very abundant crop, and is likely to suit this climate. 
Among this clover was found a millet, which appears to be a new variety, as 
there is nothing of the same kind in cultivation in this quarter. The millet 
from the Crimea is also a very valuable variety. It produces an immense 
amount of foliage, and grows about four feet high. There was a small yellow 
corn from southern Hussia, which seems to be of considerable value, as it ripens 
in ninety days from the period of plantii^g. All the seed is carefully saved for 
further experiment. There was also a very small bean from Russia, more like 
a pea than a bean in shape, which deserves especial attention. When first sown, 
it comes up very slowly; and when other beans, sown at the same period, are 
beginning to flower, this one has not made much show; but gradually it de- 
velops itself and spreads along the ground, covering a great breadth with a 
perfect mass of rich, dark green, luxuriant foliage, and producing an immense 
quantity of pods, which are generally about five inches long. The small area 
of ground experimented with produced at the rate of forty^wo bushels per acre. 
Next season it will be more extensively cultivated. 

• ■ \ ■■WHEAT. 

In the early part of September, the middle west square was ploughed twice 
and dragged before sowing with wheat. When the quantities were large, the 
seed was soWn broadcast; but when the quantities were small, which was the 
case in all but two instances, the seed was drilled at 13 J inches between the 
rows. Sowing was begun on the 15th of the month, and all the seed sown 
came up very rapidly, and very soon covered the ground. In fact, some of the 
kindi made too much headway, as the severe frost killed many of the finest 
sorts. The following is a list of the kinds of wheat experimented with : 
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Nurseiy Wheat, Sole's Winter, Reid^s White, Eastern Prussian Scheffell, Wes- 
tern Prussian Scheffeli, Frumento Andriolo Esastico Rosso, (Froment Renfio 
Glabre et Blanc,) Frumento Andriolo Esastico Bianco, (Froment Petanielle 
Rouge et Glabra,) Frumento Rosso Collo Barbu, (Froment d'Odessa Rouge 
Barbee,) Granone Winter, Arnautka, Hallett's Pedigree, Tappahannoek, Frus- 
,Sia,„jJf,q,, |j:,ErM,s§i^,So, 2,. ,,,§^^,ei?L:xM^^ks,,i3L,0(,.^ 

Sherriff's White Bearded, Prenaium White Mediterranean from Port Mahon, Red 
Bearded Mediterranean, Fenton, Trump, Red Chaff, Hopetown, Tauntondean, 
Tasmanian, Amber, English Wooley Eared, Chinese, Australian, Golden Drop, 
Rough Chaff, Chiddam, Blue Cone or Rivetts, Sandomiri Small Cujavish, Sher- 
riff 's Red Bearded, Browiek Red, Spaulding's Prolific, Red Nursery, Red Thicks 
set, Clover's Red, Red Lammas, Clever Highland, Hard or Horny, Kessingland, 
Flickling's Hallett's Genealogical, Welch, numbers 1, 2, 3, 4, 5 and 6, Puget 
Sound, Weddell's, Oxford, Nairn Peige, A. Bell's, Champion, Wunder, Blue 
Jacquin, Golden Swan, Vilmorin's, Dorking's Glor}^ Essex White, Drowed's, 
Talavera, Piper's Thickset, Blue Refford, Tall Cluster, Algier, Flickling's Pro- 
lific, Brodie's, John Dunn's, A. Hay's, Old Red, Hunter's White, John Ste- 
vens', S eh oner mark's, Weizacker Winter, Nottingham Red, Eley's Reissen, 
Eclipse Dwarf, Baxter's, Archer's Prolific, Canadischer. Club Headed, Grin- 
nell's, Lammas, Red Chili, Black Sea. 

SPRING WHEATS. 

Gherica, April Red Bearded, Arnautka Hard, Oregon, Summer Spelt, Fernor 
April Summer. 

The wheat crop generally, on this place, has been very good, with the excep- 
tion of some of the varieties which did not stand the winter, and some kinds 
received too late, and in such small quantities that their merits were not suffi- 
ciently tested. On the 1 5th of September, sowed two ridges of red bearded 
Mediterranean wheat, and two ridges of premium white Mediterranean wheat, 
from Port Mahon, both of which came up in four days, and, in consequence of 
the fine, open weather which prevailed before frost set in, they made a very 
fine appearance. On the 9th of October a sovdng of both of the above kinds 
was again made ; they also came up well, but not so rapidly as the first sown 
lots. During the winter, the first or September sowing of the premium white 
Mediterranean wheat withstood the winter very badly, and during the severe 
frost in the month of January, it was entirely killed ; whereas the same wheat 
sown in October withstood the winter mudh better than the red bearded Medi- 
terranean wheat, kept ahead the whole scagon, and was harvested on the 27Xh. 
of June. This seems to be a wheat well adapted to this climate, large berry, 
well filled and thin skinned; produced forty-eight bushels per acre. The red 
bearded Mediterranean wheat sown in October did n©t stand the severe frost so 
well as the same kind, sown in September, showing that the best period for sow- 
ing the red bearded Mediterranean wheat is September, and for the premium 
white Mediterranean, from Port Mahon, is October. The Tappahannoek wheat 
has been the earliest of all the varieties experimented with, although it does 
not seem to be so productive as some of the other kinds ; still the fine quality 
of the grain, and its earliness, is very much to be regarded, as an early variety 
is much less liable to disease and other contingencies. Some of the kinds 
which promised to be fine crops when growing, turned out very coarse samples. 
Some of the spring wheats are remarkable for their productiveness and early 
maturity. The Arnautka hard spring wheat, April red bearded wheat, and 
Black Sea wheat, are about the best, sown from the 12th to the 29th of March, 
and harvested 10th of July. 
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RYE. 

The foHowiDg varieties, mostly from Prnssia, have done very well. The kind 
called Eldenacr Bastard rye, is very pcciiliarTr— more like wheat than rye, very 
Large arul thin- sldliaed' 

Probstier ryeV rye from the city of Tiniia, in Saxony, Spanish Double, Oor- 
ren's, John's Day, SeeiaHder, Champagne]-, Eldenaer Bastard, Mandschiire, Riesen 
Standeii, Shortheaded Corren Standen, Poland, San Joaquin, Bushy Summer, 
from Saxony. 

. ■ , OATS; ■■ 

A few winter oats were sown in the fall, but they did not withstand the sud- 
den frosts and thaws to which they were exposed. The following kinds w^ere 
sown ia March, and all drilled in at inc^^^ between the rows. This was a 
very favorable season for oats, and those expelimented with were all good but 
the Hopetown : 

Potato ofits, (from R. L. Dorr, Danville, New York,) Hopetown Potato, (from 
England,) Black Prussian, Great Flag, Gumberland,. White Swedish, Yellow Lith- 
uania, White Tartarian, Blatk Tartaiian, Blaek Poland, Dyoick's Early, Nun's, 
Berlie, Blainslie, L^^ 

''v',';' . , barlby:;'' . / 

Barley requires ^ colder and more hunaid cU^^ this to promote its early 

growth; although some of the varieties^^^^ still there was a 

shortness of straw wMeh was against its \veight consid The varieties 

grown are all first class of their kind when raised in England. The Hertford- 
shire Hero barley never came into ear at all. The following, kinds have been 
grown . .. • 

Chevalier barley, Hudson Golden Melon, Moldavian, Thanet, Hertfordshire 
HerO; Golden Drop, Brewer's Delight, Page's Prolific, Peruvian, Great, Laland, 
Y/eizacker, Oderbruch. 

The last mentioned barley is grown very extensively on the low, formerly 
svv^amp lands of the valley of the Oder, but which were drained during the reign 
of Frederick the Great, and has since produced the very best barley known on 
the continent of Europe. It is a very favorite variety for the porter brewers of 
England, and for whick they pay a very high price. The sample experimented 
with, of this varietyv was very small, and the season; was too far advanced before 
it was received to test it properly. It, however, came up vigorously ^ and ap- 
pears to be of robust growth, but had not time to mature. ' 



■ RICE. 

Four kinds of rice from Japan were sown; the seed must have got heated, or, 
perhaps, was too old, as 'none of it ever germinated. 

SORGHUM. 

Four varieties of sorghum have been grown, viz: red sorghum, sugar, black 
and redj all from Shantung ; the other is sorglmm imported from China. They 
have all been planted as far separate as possible, so as to preserve the different 
kinds from hybridizing. They all look well, especially the first three varieties, 
and seem to be something newi , 
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PEAS. 

About seventy varieties of peas were sown, four feet apart in the row, on the 
same kind of land, and all about the same date. The whole did well except a 
few from Germany, which were in very small lots and did not appear to be of 
any merit The following kinds were grown : 

Early Sugar peas, Sugar, Green Dwarf Market, Knight's Dwarf Market, 
Dwarf Vmooth Honey Market, Early Dwarf Market, Early English Crooked 
White Flowered, Pole, Green ISlammoth, Small Mammoth, Large Mammoth, 
Dwarf Blue Imperial, Tom Thumb, Bishop's Early Dwarf, McLean's Little 
Gem, Philadelphia Extra Early, Emperor or Morning Star, Dwarf Sugar, Early 
Frame, Daniel O'Rourke, Deacon's Double Extra Early, New Early Telegraph, 
Veitch's Perfection, Eugenie or Alliance, Champion of England, Napoleon or 
Climax, Blackeyed Marrow, White-eyed Marrow, Evergreen Marrow, Beck's 
Gem, McLean's Epicurean, McLean's Princess of Wales, Bedman's Imperial, 
McLean's Premier, the Yorkshire Hero, Small Prussian, Sax ton's Prolific, 
Carter's "first crop," Sutton's Long-podded Tom Thumb, Scimitar, Harrison's 
Glory, King of the Marrow, Dickson's Favorite, Warner's Emperor, Beck's 
Prizetaker, British Queen, Ne Plus Ultra, McLean's Princess Royal, Bishop's 
Long-podded Dwarf, Dickson's First and Best Early, Wheeler's First Early, 
Hair's Dwarf Mammoth, Knight's Tall Green Marrow, Advancer, Surprise, 
Early Green Marrow, Wonderful. Sangster's No. 1, Competitor, Wonder of the 
World, the Washington, White Russian, Partridge, Common Gray, Flack's 
Victory, Denyer's General Havelock, Champion of .Scotland, Fairhead's Excel- 
sior, Magdeburg Gold, Spanish peas from Port Mahon, Naples. 

Dickson's "First and Best Early" pea is superior to any of the peas experi- 
mented with for earliness, productiveness, and general good qualities. The pod 
of this pea was longer than any of the other early sorts, and was uniformly filled 
with large well developed peas. Sown 24th March, bloomed 10th May, and 
was ready for picking on 28th May. 

Carter's "First Crop " is a very early pea, height 2 J feet, not quite so produc- 
tive as Dickson's First and Best" pea, but has the advantage of ripening all its 
pods about the same time. Sown March 21st, bloomed 8th May, and ready for 
picking 28th May. 

Wheeler's First Early" pea, said to be earlier by one week than "Daniel 
O'Rourke" or *'Sang3ter's No. 1," but did not prove so here; although a very 
good early pea, resembling Carter's "First Crop" pea very much, not quite so 
productive as " Sangster's No. 1." Sown 24th March, bloomed 9th May, and 
was picked 29th same month. 

Sangster's No. 1, a synonym of Daniel O'Ptourke, height 3J to 4 feet, very 
nearly as productive as Dickson's "First and Best Early" pea, strong habit, 
and early. Sown 24th March, bloomed 10th May, ready for picking on 29th 
May. 

McLean's "Little Gem" pea, a dwarf, prolific, green wrinkled marrow pea, 
is a great acquisition ; having a fine flavor, sugary, early, and requires no stakes, 
growing about 14 inches high. Sown 20th March, bloomed 10th May, and was 
ready for picking 10th June. 

Ot* second early peas, Advancer, Warner's Emperor,, Ne Plus Ultra, 
McLean's Epicurean, McLean's Princess of Wales, McLean's Premier, Saxton's 
Prolific, Magdeburg Gold, The Yorkshire Hero, and Dickson's Favorite are all 
good, and come in soon after the more early varieties, being all good bearers, 
and suitable for general cropping. 

BEAx\'S. 

Thirteen kinds of the long-pod Windsor bean, and four varieties of horse 
beans, were planted. Very few of them ever came to any perfection, being en- 
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tirelj destroy eel by insects, and tlie climate generallj being too hot aiid dry for 
tkem. The kidney bean comprises the several sorts grown, yiz : 

Early Six Weeks, White Kidney, China Red Eye, ISTewington Wonder, 
Early Valentine, Robin's Egg Dwarf Kidney, Cream-colored Dwarf Kidney, 
Canadian Dwarf Yellow, Common Browii Haricot, Variegated Dwarf, White 
Haricot, Dwarf White Sugar Pearl, Negro Long-podded Frenph, Thousand- 
fold Dwarf White, Dwarf White Kidney, Black and White Sugar, White 
Bush, Paris Sugar Dwarf, Dwarf Yellow Sugar, Large White Lima> Horticul- 
tural,; Black Mexican, and five kinds without names. 

■ ■ pole' BEANS....' 

White Kidney Pole Bean, Arabian White Flowered, Variegated Runner, 
Black Stake, Scarlet Runner, and Arabian Colored Runner. 

GRASSES AND '"CLOVERS. . 

About three acres were seeded down with timothy the first week in October. 
It came up very regularly, and the land being in good condition, it made a fine 
start before frost. The winter was very severe, and. in the spring its appearance 
for a crop was very indifierent ; but it gradually tillered out, and in the month 
of June there was cut and cured about eight tons of splendid hay. The after- 
math has grown toleirably, and produced about two and a half tons of good hay. 
Tli0 Alsike clover and Alfafa, or Chili clover, both produC€?d good crops of a 
succulent and nutritious nature. The Alfafa, wtcii young, would make a very 
fine feed for soiling cattle, but it has a tend,pncy to grow very wop dy and hard 
wjieii allowed to mature. The Alsike^ on the contrary, keeps grqen and lusu- 
riant up to its period of ripeniug, and has not the same tendency to get hard 
and fibry. The other grasses sown are as follows : 

Medicago lupulino, Trifoliuua filiforme, Trifolium repens, Trifolium incarna- 
tum, Onobrychis sativa, Apiuui petroselinum, Cynosurus cristatus, Plantago 
lanceolata, Festuca duriuscula> Festuca pratensis, Festuca ovina, Festuca 
tennifolia, Festuca elatior, Anthoxanthum odoratum, Alopecurus pratensis, 
Poa pratensis, Poa trivialis, Poa nemoralis, Poa annua, 13romus Schraderi, 
Dactylis glomerata, Avena FlaveE?cens, Evergreen rye- grass, Ayrshire peren- 
niah grass, Pacey's Perennial grass, Esparset, Pimpernell grass, Franz Ray- 
grass, Black Nonesuch or yellow clover, yellow suckling clover, white clover, 
scarlet crimson or Italian clover, sainfoin, sheep parsley, crested dogstail, rib- 
grass, hard Fescue grass, meadow Fescue grass, sheep's Fescue, fine-leaved 
Fescue, tall Fescue, sweet-scented vernal, meadow foxtail, smooth-stalked 
meadow, rough-stalked meadow, annual meadow (fi'om Australia,) orchard 
grass, yellowish oat grass, burr clover, cocksfoot grass, English Italian rye- 
grass, clover fi'om Richrnond or Turkey clover, soft hairy cockle ^g^^ 

: ■ ■CABBA'GES. ■,' 

Eighteen varieties of cabbage have been grown^ V 

Little Pixie, Early Dwarf York, Nonpariel, Early Emperor, Sugar Loaf, 
Cotiye feonchiid^, Carter's Matchless , Imperial " Oxheart, Extra Fine Red, 
Shiliing's Queen, McEwan's Early, Enfield Market, Wheeler's Imperial, Fear- 
nought, White Cwt., Robinson's Ghampion Drumhead, Winningstadt, Red Pick- 
■ling.^ ■' 

Little Pixie, Early Dwarf York, Early Emperor, Garter's Matchless, and 
Imperial Oxheart, are the five earliest of tlie abovc-namod varieties. All were 
sown in the drill March 31, never transplanted, and were fit for table 22d 
June. Little Pixie is very small, but makes a compact head early. Early 
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Emperor forms a good large firm head, but the best of the five was Garter's 
Matchless, having the largest and best formed head of any of those experi- 
mented with. Several of the others are very good, but later, especially Ilobin- 
son's Champion Drumhead, which grows to an immense size. 

■■ SAVOYS. 

; The following kinds have been tested : 

Feather Btem Savoy, Dwarf Ulm, Dwarf Green Curled, Drumhead. 
The Dwarf Ulm Savoy is the earliest and decidedly the best. The Drum- 
head is also very good. 

LETTUCE. 

Fourteen varieties of lettuce have been tested. 

Snow's Matchless, Hardy Hammersmith, Moor Park, and Neapolitan arc thes 
best, and much deserving of further experiment. Wheeler's Tom Thumb is 
very good, said to be, by the raiser of the seed imported, the smallest, pret- 
tiest, and finest flavored lettuce in cultivation. It has proved itself to be so 
here. Some of the others are tolerably good, but not equal to those men- 
tioned. 

ONIONS. 

Thirteen sorts of onions have been grown, viz: 

James Keeping, White Globe, Brown Globe, Brown Portugal, White Por- 
tugal, White Spanish, Giant Madeira, Nuneham Park, White Lisbon, Dan- 
vers New Yellow, Silver Skinned, Eed Italian Tripoli, Blood Red. 

The onions were sown on the 29th of March, the seed being drilled in three 
feet apart. They were kept dear of weeds, and the earth constantly stirred 
with hor^e hoes and cultivators all summer. The Giant Madeira, White Lis- 
bon, end Red Italian Tripoli have yielded immensely; the others have turned 
out tolerably well, but are not so large in size. Specimens of the Giant Ma- 
deu-a weigh pound. White Lisbon 12 ounces, and lied Italian Tripoli 14 
ounces, respectively. All of the different kinds of seeds not enumerated in any 
of the above lots, but tested here, have turned out, with few exceptions, to be very 
good. Some of them require to be harvested before much can be said regarding 
their merits. About thirty-six varieties of seeds were received from Japan. 
They were all put into the ground, but scarcely one-half of the different kinds 
came up. There is something very peculiar in the most of those which have 
grown, and all are evidently new varieties unknown in this country. 

There is a cucumber which beats anything grown on the grounds here, for 
size and productiveness ; all the seeds of this kind are being carefully preserved 
for distribution. Some of the beans promise to be good, but they are not far 
enough advanced to judge of them sufficienLly. There were several varieties 
of seeds sown which came from Vienna ; among them is a white curled endive, 
which is one of the finest grown. It seems to do well here, and is much supe- 
rior to the others. There are ala,p six varieties of radishes growing, and there 
is a white variety called the white monthly radish which is very fine, and pro- 
nounced by those who have tested its qualities to be superior to anything they 
have ever tasted. There are four varieties of Kohl rabi, which are quite distinct 
from the common English kinds, seeming to be of much finer quality, and likely 
to be better adapted for domestic purposes. 

TOMATOES. 

Several varieties of tomatoes have been tested, but the Tilden, and Carter's 
Yellow tomato from London, England, are the best. The Tilden merits all 
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timt has been said about it by thoRe who have recoinmencled it to public notice; 
but Carter's Yellow far surpasses it in richness and quality of flesh. Seed of 
this kind is b^ihg carefully saved for further experiment. 

POTATOES.': 

Forty-three varieties of potatoes are being tested. Eight of them are directly 
from the celebrated growers of seedling potatoes, viz., Messrs. Paterson & Son, 
Dundee, Scotland^ and are named, respectively, Paterson's Early^ Paterson'3 
Blue, Paterson's Victoria, Paterson's Scotch Blue, Paterson's Alexandra, Pat- 
arson's liegent, Paterson's Napoleon, Paterson's Eed. These all have great 
reputations in their native country, but time will develop what they will do 
here. They look very well and appear to yield good crops here also. The 
other varieties are very promising and are likely to turn out well. When they 
a^'e gathered, the ground will be measured, and the quantity produced of each 
particular kind will be weighed, so that an estimate of their produce per acre 
may be ascertained. The Goodrich Early keeps ahead of any of the varieties 
tested, for earliness, although the Samaritan is not far behind it, but does not 
yield as largely. 

; . ' ■^MELONs.■■ 

upwards of thirty kinds of cantaloupes and watermolons have been tested. 
Among the cantaloupes and mupkmelons, particularly, there is one from Spain/ 
which has been very much regarded as superior to anything- hitherto grown in 
this country. There is also one called Micliies's netted muskmelon, a v^ry 
superior variety. Several of those from Buenos Ayres and Port Mahon are very 
good also. The watermelons' were la^te planted, but notwithstanding the cool- 
ness of the season they have grown amazingly. There is a watermelon from 
China which puts all the others in the shade for sweetness, firmness of flesh, 
and general good qualities ; the seed of this kind is perfectly white. There are 
also soroe from Russia which have grown well and are very good, haviiig a 
very thin rind, and the flesh firm and solid. 

Several kinds of pumpkins and squashes have also been planted, but at this 
time have not sufficiently matured to speak of them definitely. 

One kind of tobacco was grown which was sent to you from Turkey, without 
any name, but which, from its appearance while growing, resembles the Latakia 
tobacco. It is quite different from any of the known varieties of tobacco grown 
in this country. It does not produce such an amount of leavi s as some of the 
others-— the leaves being vt^ider apart, on the stem— but they are much thinner 
and finer in quality. AH the seed has been carefully saved off this lot, and will 
be distributed from the department. 

On a place like this, where so many varieties of seeds have been tested, it is 
almost imp'^ossible to arrive at a fair conclusion with one year's experiments ; 
biit by carefully comparing the different qualities of each sepai\ate variety, and 
experimenting in suctjoeding years with those known to be good, and compar- 
ing them with new varieties, a more reliable Opinion will be arrived at, and also 
better methods of managing and securing the different kinds of seeds, so that 
only those which, can be relied on will be secured ; as it is almost impossible on 
so limited a space to keep some kinds from hybridizing. 

. ■ ■ GEOEGE.REID. ' 

Hon. I. NiEWTON, 
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Sir: During llie past year most of my tim^ and attention have been given 
f;o the agricultural and economic museum under my charge. This museum or 
cabinet, illustrating, as it does, in the most practical way, the relations existing 
between the farmer's insect enemies and his feathered friends, will, when 
thoroughly established and systematized, form the foundation for a most 'com- 
plete course of instruction in entomology and Qrnithology as coniiected with 
agriculture and horticulture. 

Entomology, as a useful science, and to be practicable where most needed, 
must be placed before those whom it is to benefit in a language which they can 
understand, and in intimate connexion with the objects of their daily interest 
and care. Hence the great importance attached to perfecting this system of 
ocular instruction, and hence, also, as far as possible in this report, terms recog- 
nized as peculiar to pure science are avoided; the aim being to come at once to 
facts in plain words— to talk with the farmer where he lives, and show him by 
the results of actual investigation wherein his safety lies. Since the opening 
of this museum every effort has been made, and much private capital spent, to 
add to it everything desirable that came within reach, besides giving the free 
use of my own library and collection of birds, insects, insect-plates and model 
fruits, for the benefit of all coming here for information. 

The voluntary contributions for the year, as will be seen by the list appended, 
though not as numerous as might have been wished, have still added much to 
the interest of the collection. As no funds have been appropriated for the 
purpose, many of the skins of birds and animals sent by correspondents from 
the west have not yet been mounted, and therefore do not appear on exhibition. 
One of the most successful collectors of specimens, and one to whom the depart- 
ment owes many thanks, is Mr. Allen Crocker, of Kansas. A like attention 
from others would soon enrich the museum with all that is desirable in the way 
of natural history. 

The insects sent for identification have been almost countless, though com- 
prising few that are new; many, however, are interesting from facts and observa- 
tions connected with them, as mentioned by correspondents. 

Letters of inquiry in regard to insects, their depredations, and the best 
methods of prevention, have been very numerous from all parts of the country. 
These have all been answered promptly, and with the request repeated 
from last year's report, that farmers who try the remedies there proposed for 
the destruction of noxious insects would report to this department the results 
of those trials, so that the successful ones may be registered for future use, and 
the useless ones be thrown out of print as soon as may be. As yet this request 
has scarcely been heeded, owing, probably, to the fact that the limited number 
of reports allowed to the department for distribution did not permit of its being 
put into the hands of multitudes who would have taken deep interest in helping 
on this work. Hundreds of disappointed applicants, both personally and by 
letter, from the working and experimenting classes of farmers, attest the truth 
of this. It is among them that the documents of this department should be 
most freely distributed, as it is from them we, are to obtain the facts most needed 
to guide science in her mission of usefulness. 
3 $ 
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Tlie cereals received since last report have been very few, and, with one oi 
two exceptions, not of extraordinary quality. California, Oregon, and Colorado 
have sent some small samples of very beautiful wheat, and some fine oats, bar- 
ley, and rye. 

The interest in fibres has continued unabated. Specimens have come in from 
nearly every section of the country, but only in small parcels, simply to show 
the variety of fibre-producing plants at our command. Fine cottons have been 
sent from Galifornia and the Sandwich Islands, where large quantities were 
raised in 1 865. ^ 

Several of our consuls at foreign ports have interested themselves in collect- 
ing and forwarding to this, department articles of value, among which may be 
mentioned the fine case of China grass, [BmJimeria nivea,y mxdi the dressed 
fibre, yarns and fabrics of the same, from the manufactory of Messrs. Ward & 
Sons, Bradford, England, through G. D. Abbott, esq., United States consul at 
Sheffield. The fineness and toughness of this fibre, together with its beautiful 
lustre, promise to make it a valuable addition to manufacturiug materials. A 
correspondent writing from London, England, says of it : " The experiments in 
the cultivation and manufacture of the plants, made by Colonel Nicolle, in the 
island of Jersey, enable him" to state with entire certainty that the yield of 
China grass per acre is as great as lucerne, or about forty tons of green matter, 
of which eighteen tons yield one ton of fibre. The plants attain great perfec* 
tion in the climate of Jersey, which is very similar to that of Maryland." 

The PJiormiu7n tenax, or New Zealand flax, is also highly spoken of by the 
same correspondent, successful experiments having been mude in the manufac- 
ture of cloth and rope therefrom. Small samples of these have been received, 
and are now in the museum. 

Some fine specimens of Spanish meriha pure and graded wools have been 
received from Califorriia. From other States very little has come in, ancl, indeed, 
it is at present quite as well so, as, in the crowded condition of our rooms there 
is no place in which they could be safely kept. Nearly all the parcels of wool 
that were On hand at the organization of the museum, with many since received, 
have been destroyed by moths, which it has been impossible to prevent for want 
of air-tight cases and proper fumigating apparatus. Until such safeguards are 
provided, it will be with the greatest difficulty, even with the constant use of 
benzine, that the mounted specimens now in the collection can be preserved; 
and wool in parcels being peculiarly liable to the depredations of the moth, 
cannot be kept any length of time without proper protection, such as the means 
now at command do not afford. 

The museum is indebted to J. H. McNall, esq., of North Star, Pennsylvania, 
for a skin of a pure-bred Angora goat, and also to B. K. Tully, esq., of Rus- 
sellyille, I^eritucky, for one seven-eighths Angora, both of which have been 
mounted and are on exhibition, togeth^er with some fine samples of Angora 
wools of various grades. 

Through V. D. Collins, esq., now in China, we have received a number of 
cases of insects peculiar to that country, with a variety of pfj,pers, fibres, models 
of farming implements, irrigating machinery, and other articles, many of which, 
however, are mere matters of curiosity. 

The department is under obfigations to Messrs. Yilmorin, Andrietix & Co., 
celebrated florists of Paris, France, for a full set of the beautiful colored plates 
of flowers and vegetables, comprising the " Album Yilmorin," and also for a 
variety of seeds of rare flowers for propagation in the department garden. 

Our collection of silk in cocoons and reeled samples has been increased by 
valuable contributions from the Bohemian Agricultural Society, through the 
Austrian minister of commerce, and also from M. Cuerin Meneville, of Paris, 
who presented a choice variety to me for that purpose during my late visit to 
France. 
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In regard to expenments made in this country with the Attacus Cynthia^ 
or Chinese Ailanthus silk-worm, there seems very little to he said that is en- 
couraging. The eggs and cocoons of the insect were widely distributed throngh- 
out the country, but the reports from them have been very meagre. Some who 
have written state that the worms when hatched were totally neglected, and so 
perished. From only one correspondent have we a satisfactory account. Mr. 
John Akhurst, of Brooklyn, New York, writes under date of November 21, 
1865, as follows: 

I received last spring thirty-six cocoons of the Cynthia, with the request 
that I would report to you my success at the close of the season. I am pleased 
to tsay that, so far, all is extremely favorable. From the tMrty-six cocoons I 
have reared upwards of 10,000 cocoons. The greater number were reared in 
the open air, many in the most exposed situations. Still I found them to thrive 
remarkably well, 

" One fact is proved beyond a doubt, that two broods can be reared with cer- 
tainty within one season. The second brood of this season proved strOHger, 
and the cocoons much larger than those of the spring brood. 

"The Rev Dr. Morris, of Baltimore, in his paper of 1861, says, 'about ten 
per cent, of the first brood hatch during the summer.' In this there is a great 
mistake. I find from seventy-five to seventy-eight per cent, made their appear- 
ance, although 1 had them in a very cool place. 

" There remains no doubt in my mind of the success of the experiment, and 
I believe that with very little care and expense great quantities of silk caii be 
raised in this country. I shall continue to rear the Cynthia next season, and 
will report my success, whatever it may be." 

The cocoons of the Cynthia which I kept for myself produced fine, healthy 
moths, which, after pairing, laid their eggs upon the inside of the box in which 
they were kept. The eggs hatched well, and in due time the cocoons were spun, 
losing only about eight or ten per cent, of the caterpillars. Unfortunately for 
the next brood, I was obliged to go to Paris, and had to leave the cocoons in 
care of another person, who reported that several moths came out and laid eggs, 
but the worms when hatched proved sickly, refused to eat, and so died without 
making cocoons. 

The simple question as to whether the Cynthia can be acclimated here, and 
will make silk from the ailanthus, no longer admits of doubt. Mr. Callaher, of 
this city, has succeeded in reeling the cocoons, and finds the silk even, of fine 
texture, and good strength. A specimen reeled may be seen in the museum. 
The utility of the Cynthia here, or, indeed, the practicability of silk-raising at 
all to any extent in tliis country, with labor at its present price, is the real ques- 
tion of doubt, and that is not left with individuals to settle, but with the laws 
which control commerce and regulate demand and supply. 

In perfecting the system of instruction upon which this museum is based, 
small cases covered with glass have been procured, in each of which are ar- 
ranged the various fibres, silks, &c , begianiug with the seed and going through 
the different stages of growth and manufacture, so that the whole process may 
be seen at a single glance. This is found peculiarly advantageous in giving 
explanations, and is very satisfactory to those seeking to inform themselves in 
regard to any product and its uses. In short, the entire collection is intended 
as an object library of reference for all time ; the design being, if permitted and 
encouraged to go on with it, to have all the economic products of our country 
represented here and so arranged, and to make the collection such a centre of use- 
ful information, that the department cannot afford to do without it. A national 
museum of this kind is demanded by the needs of the people ; and the system, at 
once minute in detail and comprehensive in scope and aim, upon which the nucleus 
is based, is capable of being extended through every branch of husbandry and 
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inanufactiires. It is, in fact, the initiatory chapter of a boundless volnme of 
national industry illustrated. 

If proper rooms and cases could be provided, the wool interests of tlie coun- 
try mi ght be largely subserved by adding to the few mounted specimens now on 
hand sueh of the pure breeds of sheep and their crosses as are most desirable, 
and b>y having connected with them books or cases in which could be preserved 
the grades of each with other breeds, showing the quality of staple, and for 
what use it is best adapted This, it will be seen, would he btit the beginning 
of an almost endless series representing the industrial arts arising from and con- 
nected with agriculture. Animal as wcdl as vegetable products, with the changes 
incident upon breeding, growth and manufacture, should be included in this 
cabinet. 

Doniestic fowls, of which we have a small collection, should be better repre- 
sented by true types of the pure breeds, few of which can be had without re- 
sorting to inipoirtatioTi, When in England recently, I ascertained that most if 
not ail the best varieties might be obtained pure and at reason able rates from 
eminent breeders there, and would suggest that measures be taken to procure 
them as soon as facilities can be afforded for preserving theni properly. 

The model fruits, of which there are now nearly 3,000 specimens on exhibi- 
tion, are classified and so arranged as to show the effect of soil, climate and cul- 
ture ; a catalogue, specifying the history and quality of each, being kept for 
reference. The design is to obtain from each State samples of the various 
fi'uits which have been tried and proved, to have them modelled here, retaining 
oiie copy to be added to this national collection, and returning duplicates and 
matrices, correctly named, to each State agricultural society. These models are 
fac-siniilesj and are of a durable material^ not affected by temperature, and capa- 
ble of bearing transportation and any amount of handling. 

Intimately connected with the fruits are the insects, of which there is a large 
collection classified, mounted, a,nd conveniently arranged, at the command of 
all asking for information, besides , a great number of colored plates prepared by 
myself, showing the different forms in which the insects appear, with their 
names, and references to authors who have treated of their habits and the best 
methods of destroying them. There is also a carefully prepared list of the 
vegetable productions injured by insects, alphabetically arranged, with the 
names of insects feeding upon each, and whether in the larva or perfect state. 
The list and the plates together form an illustrated cyclopedia, where, the plant 
or fruit being found, the insect enemy is at once discovered, and, by reference 
to the engravings, can be seen in all its forms. 

The birds mounted in the museum number nearly six hundred, the greater 
part of them being insectivorous birds of this country. A knowledge of their 
nature and habits is of as much importance to the farmer and fruit culturist as 
is the science of entomology ; hence the two studies are combined by attaching 
to each bird a c^rd on which is stated, not only the scientific and common name, 
with reference to works on ornithology where their history may be found, but 
also the habits and food peculiar to each, so that the farmer may know his 
enemies from his friends. In addition to this, the contents of the stomachs of 
birds, taken at different seasons of the year, have been preserved, and are placed 
in small boxes beside the specimens, so that they may be referred to at any 
time. 

The following brief synopsis of the number, character, and habits of the 
birds examined and preserved in this department since last report, will be of in- 
terest to the farmer : 

Commencing with the birds of prey, we find the turkey buzzard and black 
vulture both exceedingly useful in devouring offal and dead animals, which 
would otherwise contaminate the atmosphere. 

Hawks are, in general, very injurious to the interests of the farmer, by de- 
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stroying not only poiiltiy but tlie small insectivorous birds ; at the same time, 
they kill immense numbers of mice and insects, and thus partially atone for the 
damage they do. In proof of this, a sparrow-hawk, shot in October, among a 
flock of reed or rice birds, was found to be filled with grasshoppers, and con- 
tained not the slightest vestige of feathers or bones of birds. This bird was 
remarkably fat. A red-shouldered liawk, or winter-falcon, shot in November* 
was found filled with crickets and grasshoppers, although its usual food appears 
to be small birds, animals, frogs, &c. Wilson states that they will even attack 
ducks. 

The rough-legged falcon destroys mice, frogs, and reptiles, but also preys on 
smaller birds and animals. The marsh hawk, or hen harrier, destroys great 
numbers of field mice, reptiles, and small birds. Taking the hawks together, 
the damage they do in destroying poultry and insectivorous birds is by no 
means counterbalanced by their good deeds in ridding us of mice, insects, rep- 
tiles, &c.; and they may be classed as decidedly injurious to the agriculturist. 

Eagles are very injurious, by destroying lambs, young animals, and the 
larger game birds; but as the fish hawk lives upon fish alone, and never mo- 
lests other birds or animals, it ought to be excepted from the general condem- 
nation passed upon the rest of the hawk species. 

The owls being nocturnal birds, feed principally upon rats, mice, beetles, 
bats, birds, and sometimes even fish. The large owls, such as the great horned 
or cat-owls, are very destructive to chickens, quails, and squirrels, although they 
also do some good by destroying rats and mice. The barn owl kills immense 
numbers of rats, mice, and shrews, but also kills small birds. The mottled 
and red or little screech-owl feeds on mice, insects, and small birds. The short 
and long-eared owls feed principally on rats, mice, and beetles. The stomach 
of one specimen of the long eared owls in the collection contained the skulls 
and bones of at least eight field mice, and therefore, when about barns and 
granaries, these birds must be very useful. Poultry, rabbits, and birds are de- 
stroyed by the barred owl, and it also feeds on rats and mice. The large snowy 
owl, which is occasionally seen in Maryland and other middle States in winter, 
feeds on grouse, hares and fish ; one kept in confinement appeared to prefer fish 
to any other diet. 

In the second order, Scansores or climbers, we begin with the cuckoo or rain 
crow. These birds are very useful in destroying caterpillars, beetles, and insects 
in general. Nuttall states that vfhen they have young to provide for, their food 
" consists chiefly of hairy caterpillars rejected by other birds, that so commonly 
infest apple-trees, and live in communities within a common silky web." The 
stomach of a specimen shot in New York was found literally crammed 
with sharp-spined caterpillars of Vanessa antiopa. But although these birds 
are thus useful, they seek and destroy the eggs of other birds. In one instance, 
when attacking the nest of a robin, the parent bird made such a resistance, and 
was so much engaged in fighting the cuckoo, that both were taken alive by a 
spectator. Unlike its European relative, our cuckoo makes its own nest, and is 
a very careful and attentive parent. Our cow blackbird, or cow-bird, on the 
contrary, like the European cuckoo, lays its egg in the nest of almost any other 
small bird. 

The woodpeckers are, in general, very beneficial to the orchardist, by de- 
stroying the larvae of beetles, which, if left undisturbed, would probably kill the 
tree infested by them. The stomach of a specimen of the dov/ny woodpecker, 
sometimes called sapsucker, (from the erroneous impression that it sucks the sap 
of trees,) shot in February, was filled with black ants. This bird is said to be 
injurious by making perforations around the trunks and branches of orchard 
trees, in regular circles, probably to taste the sap, or feed on the young wood. 
Nuttall states, however, that ''trees thus perforated are not injured, but thrive 
as well or better than those imperforated." On one occasion a downy wood- 
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pecker was observed by myself, making a number of small, rbngb- edged perfora- 
tions in the bark of a yonng ash tree, and upon examining the tree when the bird 
had flown, it was found that wherever the bark had been injured the young 
larv£e of a wood-eating beetle had been snugly coiled underneath, and had been 
destroyed by the bh'd ; thus proving conclusively to my mind that these per- 
forations are made for the purpose of finding insect food. 

The stomach of the pileated woodpecker, or black woodcock, was found in 
October to be filled with the seeds of wild berries, with no insects whatever ; 
its principal food, however, consists of wood-boring larvse and insects, and it 
has been accused of eating maize. In the stomach of the red-bellied wood- 
pecker, killed in December, were fovmd pieces of acorns, seeds and gravel, but 
no insects. Another shot in Deceriibcr contained wing cases of Buprestis, and 
a species of wasp, or Polistesj acorns, seeds, and no bark. A third, shot in May, 
was filled with seeds, pieces of bark, and insects, among which was an entire 
LacJmosterna^ or Maybug. The yellow-bellied woodpecker has been accused of 
feeding upon the young bark of trees, and although Nuttall states that ** their 
principal food is insects, for which they sometimes bore the trunks of orchard 
trees," it seems not yet satisfactorily settled as to whether its chief food is the 
bark itself or the insects under the bark. Having had no opportunity to examine 
the stomach of one of these birds, I am unable at present to answer this q^ues- 
tion. A piece of bark injured by this bird, sent to the Smithsonian Institute, 
was certainly eaten out regularly in large square or roimd holes, as if for the 
sake of the young bark or wood itself. Dr. Trimble states, however, that the 
stomach of a yellow-bellied woodpecker contained two seeds, seven ants, one 
insect like a chinch, and of bark and sap not one trace. Another specinaea 
contained pulp of apple arid one ant. Pieces of bark and wood are frequently 
found in the stomachs of all woodpeckers, but they have probably been merely 
swallowed with their insect prey, and not for the sake of nutriment. The ques- 
tion as to whether the yellow-bellied woodpecker doeg really feed upon bark 
can only be decided by dissecting the bird, observing the structure of the tongue, 
whether it is barbed, as with other insect- eating woodpeckers, and examining 
the contents of its stomach at all seasons of the year. 

The red-headed woodpecker, in May, contained gravel, small, wood-eating 
insects, and lulidae. Another shot in May was fall of beetles, pieces of bark, 
seeds, one or two specimens QHjacJinoaterna, or May bug, and other small insects. 
They are said to be partial to maize when in its milky state, and sometimes 
also to injure fruit. 

The flickfsr, high-hole, or golden-winged woodpecker, shot in spring, contained 
a mass of small, yellow ants, with the remains of one small plant-bug. These 
birds feed, however, on cherries, grapes, and other fruits, and are very partial 
to ripening corn, and it is therefore probable that they do more damage to Our 
crops than they do good by destroying insects. 

We find our most useful allies in the third order of birds, the Incessores, which 
includes all perching birds. The first in this order is the humming-bird, which 
is generally supposed to live on the honey of flowers, but the stomach of a male 
humming-bird, dissected by myself, contained some very small spiders, and in 
others were found the remains of very small insects and spiders. 

The chimney swallow^ or swift, is very useful, as it feeds entirely upon gnats, 
mosquitoes, and other small insects found fiying in the air. The stomach of one 
dissected contained nothing but a mass of pulp composed of the remains of soft 
bodied insects. 

The whip-poor-will feeds entirely on large night-flying insects, such as moths 
and beetles, and should be protected. 

The poor uight-bawk, under the popular name of bull -bat, although destroy- 
ing myriads of noxious insects, meets a most undeserved fate. The young 



REPORT OP THE ENTOMOLOGIST. 



39 



sportsmen of the south ruthlessly slaughter them by hundreds as an article of 
food, little thinking that they are killing their best friends. 

The kingfisher we will pass over, as his food consists principally of fish, al^ 
though he also occasionally takes insects floating on the water. 

The king-bird, tyrant fly-catcher, or bee-martin, as it is called in the south, 
feeds upon beetles, grasshoppers, and insects in general. It has been accused 
by many naturalists of feeding upon honey bees ; others state that it selects only 
-the drones. In defence of this bird, I will state that the stomach of one exam- 
ined in May contained May bugs, but no bees ; and another shot by a farmer, 
who suspected it of taking his bees, as he had seen it make repeated dives among 
them from a willow overhanging his hives, contained no less than fifteen anom- 
ala varians, one carabm^ and not the vestige of a bee. These insects were so 
packed together and mixed up in the stomach, that an inexperienced person 
would have taken them for a mass of bees; and it was only after careful and 
close examination that they were all identified. This bird may, however, feed 
upon bees at some particular seasons ; and if farmers would only carefully ex- 
amine the stoinachs of such as are killed, or send them for that purpose to some 
competent naturalist, the question would soon be settled as to whether it ought 
to be shot as a marauder upon bee-keepers, or protected as a benefactor of far- 
mers. In the southern States I have seen the bee-martin chase and capture the 
boll- worm moth not ten paces from where I stood. 

A great-crested fly-catcher, in May, contained small hym mopterous insects 
and beetles. The pewee fly-catcher, or pboebe bird, so called from its peculiar 
note, shot in March, contained seeds of wild plants, and small insects. Two 
shot in April contained numerous specimens of Aphodius \?naculipennis, Fime- 
tarius, and other small insects ; and another shot several years ago near a bee- 
hive contained a mass of the striped bug so de?^tructive to melons and cncLim- 
bers ; thus proving how beneficial these small birds are to the gardener. A 
wood pewee, shot in September, contained a mass of soft-bodied flies, among 
which was a perfect specimen of Mn^sca Coesar ; whilst a yellow-bellied fly- 
catcher had fed entirely upon Aphodii and other small insects. 

We now come to the family of Thrushes, the most remarkable and best known 
of which is the robin. It is true that this bird devours great quantities of our 
small fruits, such as cherries, &c , but we should remember that during the rest 
of the year the robin is busily engaged in destroying insects and larvse which 
would otherwise ruin our crops. A robin shot in March contained spiders, sev- 
eral noxious insects, and seeds of wild plants ; another shot in the same month, 
n a newly ploughed field, was found to contain the nearly full grown larvjse of 
a cicada which had no doubt been turned up by Lhe plough. 

I will remark here that in regard to this family of birds, and, indeed, of nearly 
all others as well, T cannot make this report as full and complete as it should 
be, on account of the stringent laws here (in Washington) prohibiting the shoot- 
ing of small birds. So conscientiously law-abiding were the officials, that I 
could not even get a permit to shoot specimens for examination preparatory to 
making this report. Yet, notwithstanding this, the markets here in spring are 
literally overstocked with strings of robins, thrushes, cedar-birds, and even blue- 
birds, which are brought in and sold for food. Until this public sale of small 
birds is prohibited, as with game birds at certain seasons, our little harmless 
songsters will rapidly disappear from the neighborhoods of large cities. 

The stomach of a hermit, or little thrush, was found filled with seeds of the 
smilax rofundifolia^ although its general food in spring and summer consists of 
insects. The well-known and favorite bluebird is exceedingly useful to the 
horticulturist and farmer, by destroying myriJids of larva? and insects which 
would otherwise increase and multiply to the great injury of vegetation. A 
bluebird, shot in March, was found to contain grasshoppers, while a naturalist 
searching for them in the sam^ field could not find a single specimen. Another 
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in tbe same moiitli contained large cut-worms and various small insects ; and a 
tliird was filled with small beetles, ApJtodii, &c., and some wild seeds. Small 
boxes put in the trees, or around the dwelling-house, will invariably attract blue- 
birds to build in them. They are sometimes turned out, however, by the small 
and more pugnacious wren, which, after driving off the rightful occupant, lei- 
surely turns out the eggs, barricades the entrance, and takes possession. I have 
known a favorite bluebird build in the same box several years in succession, 
and become so tame as to have no fear of the persons or animals on the prem- 
ises ; and was fully convinced of its utility by observing the numbers of cater- 
pillars and insects it carried to its nest to feed its young. 

A tit-lark, shot in March, from a large flock which were busily employed in 
hunting over a grass field, was found to contain a half-grown grasshopper, sev- 
eral and small insects. 

The Maryland warbler, or yellow-throat, frequents shindy situations and feeds 
mbstly Oil insects. In one, shot in September", was found nothing but the re- 
mains of insects. Indeed, all the warblers, during their summer and fall resi- 
dence in the northern and middle States, are ever on the search for insects, and 
destroy numbers of the smaller ones which are too* insignificant for the farmer 
to observe, yet which do more real damage than many of the large ones daily 
coming under his notice. A golden-crowned thrush contained, in May, nothing 
but such small insects ; and a yellow-rumped warbler had fed principally on 
small dipterous or two-winged flies. 

In the stomachs of each of three scarlet tanagers, or black- winged summer red- 
birds, shot in April, were found only grasshoppers, beetles, and flies ; and, as 
another contained two EpiccBrus jfallaXi no doubt if left undis- 

turbed they would destroy the much-dreaded Glirculio. One summer red-bird 
contained nothing but seeds of wild plants, although Nuttall states that " bugs, 
beetles, stinging bees, flies, and cynips of various kinds a-lso make part of their 
repast.".":, 

Swallows and martins are exceedingly useful in destroying small insects when 
flying in the air, and thus help to keep down the multitudes of gnats, mosqui- 
toes, and small flies. Ey one naturalist it has been urged against them that 
they also feed upon the ichneumon flies, which are destructive to Insects; but 
the damage they do in this way is more I ban compensated by the benefits they 
confer by devouring hordes of noxious insects. 

The cedar or cherry bird is very destructive to small fruits, and the fruit- 
growers cannot be blamed for shooting these voracious birds, as, if undisturbed, 
they will entirely strip his cherry trees. In the autumn, however, they feed 
upon insects, and Nuttall states that " before the ripening of their favorite fruits, 
the cherries and mulberries, they repay the gardener for the tithe of his crop, 
by ridding his trees of more deadly enemies which infest them, small caterpillars, 
beetles, and various insects then constituting their only food. For hours at a 
time they may be seen feeding on the all-despoiling canker-worms which infest 
apple and elm trees." Those shot by myself before the fruit season were almost 
always filled with seeds of the red cedar and other berries, and no insects what- 
ever. However, as Dr. Trimble states that one cedar bird dissected by him 
contained thirty-six canker-worms, we may give the bird a little credit; though 
I very much doubt whether the worms and insects it destroys will repay for the 
fruit, taken.,' ; / , . 

The shrikes, or butcher-birds, sometimes also in some parts called the French 
mocking bird, feed upon insects, such as grasshoppers and crickets. This bird 
has a curious habit of fastening its prey upon thorns and leaving it uneaten. I 
have frequently seen grasshoppers impaled in this manner, and thus knew that 
the bird was in the vicinity. They also feed upon small birds, and one fre- 
quented a barn the whole wintej for the shelter, and for the sake of the mice 
iound in the neighborhood, upon which it fed. 
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The mocking-bird is accused, and with great truth too, of destroying grapes 
and other small fruits in the southern States. It is sometimes most ruthlessly 
destroyed in spite of its melodious song; yet I have seen a female mocking-bird 
feeding her captive young almost entirely with insects, among which were num- 
bers of the cotton boll-worm moth, so destructive to the crops of the south. 

The catbird has very noarly the same habits as the mocking-bird, and though 
it destroys immense numbers of worms, caterpillars, and insects in general, will 
make too free with the small garden fruits. One catbird, shot in September, 
was filled with the seeds of wild berries, as was also a brown thrush or thrasher. 
As all these birds have simdar habits, it is left to the horticulturist to judge 
whether the fruits they destroy are not more than paid for by the havoc they 
make among the noxious insects in early spring, before fruit ripens. 

The great Carolina, or mocking wren, properly so called, as it almost rivals 
the mocking-bird in its powers of imitation and song, feeds almost altogether on 
insects. One shot in Maryland was found to have fed entirely upon them. 
The stomach of the common house wren, in May, had in it a large cut-wOrm, 
and several smaller insects. The wren, like the blue bird, will build in boxes 
put up for that purpose, and, if encouraged in gardens, is one of the greatest 
benefactors of the horticulturist. I once took the trouble to notice the frequency 
of the wren's visits to the nest, and found that at least once in five minutes one 
of the pair entered the box, and never without a caterpillar or some insect in its 
beak for its young. Taking only ten hours as an average of the time spent by 
the birds per day in this work, and not counting the insects they consumed 
themselves, there were at least one hundred and twenty, and that at a season of 
the year before they had begun to multiply. Wrens and bluebirds, however, 
do not agree well together,- the wren almost invariably turning the bluebird 
from the box to find new quarters. 

In two specimens of the white-breasted nut-hatch were found pieces of bark, 
mixed up with wing cases of beetles and one large larva. These birds are often 
incorrectly called sapsuckers by farmers ; indeed, this name appears to be indis- 
criminately used when speaking of either the small woodpeckers or the nut- 
hatch. A large gall upon a branch is now in the museum which has been 
opened in several places by this bird and the larvse extracted, thus showing its 
industry and perseverance in search of food. A red-bellied nut-hatch, shot in 
April, contained among other' insects a perfect Rkagium lineatum, the larva 
of which lives under pine bark. 

The small black-cap titmouse, or chickadee, is also very beneficial by destroy- 
ing the eggs of minute larvse in the same manner as the golden-crested wren. 
One shot in winter was full of small larvse and insects which live or hybernate 
in the crevices of the bark of trees. The tufted titmouse is somewhat musical, 
and feeds upon insects. 

The purple finch, or American linnet, in the spring, feeds upon the expanding 
buds of trees. On one occasion, when there was a light fall of snow, I found 
the ground under some peach trees literally strewed with the buds torn open by 
the strong, sharp bill of some bird, and the stamens and pistils eaten out. On 
shooting some birds found at work on the trees, they proved to be the purple 
finch, and their stomachs were completely filled with stamens and pistils of the 
peach buds. One branch examined had at least two-thirds of the buds thus 
destroyed. There is no doubt that this bird is, in many cases, the cause of 
much injury to fruit crops. At the same time Nuttall states that, in summer, 
their principal food is insects and juicy berries. 

The yellow-bird, or American goldfinch, feeds principally upon seeds, and 
frequenfl}^ does much damage in gardens by dating lettuce, salsify, and other 
seeds. Nuttall, however, says that their usefulness in other respects (by eating 
the seeds of noxious weeds] far more than counterbalances the trifling injuries 
they do. Of this the gardener must judge for himself. Those shot as specimens 
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were found always to have eaten seeds, and mostly of the lettuce and other 
garden plants. One author states that they destroy great numbers of the larvae 
and pupae of the wheat midge, improperly called the red weevil, so mjurious to 
wheat. , 

The crossbill is merely a visitor to the middle States during the winter, and 
feeds chiefly upon seeds of the pine and hemlock, but also does considerable 
damage to the orchard in more northern regions by tearing open apples for th© 
sake of the seeds. Those shot as specimens contained merely seeds of the pine. 
The lesser redpoll, likewise a winter visitant, feeds also on seeds. 

The buntuigs and sparrows come next in order, the first of wbich is the snow 
bunting. This only visits the middle States daring extremely severe winters, 
and feeds upon insects and seeds. All the sparrows are more or less usefnl, as 
their food consists chiefly of insects and seeds of noxious weeds. Several of 
them, such as the snow-bird, may be seen always when the ground is frozen, 
hunting for small seeds of weeds, and for hybernating larvae and insects. 

The cardinal grosbeak, red-bird, or by some called the Virginia nightingale, 
feeds upon seeds, and has been accused of destroying the seeds of orchard fruits. 
Nuttall says, they are said occasionally to prey upon bees." Those shot, 
however, were found to contain only wild seeds. 

The tovfee finch, or ground robin, frec^uents dense thickets near water, and 
is said to be particularly fond of lulidce. It also feeds upon worms, larvae, and 
seeds. The stomach of a specimen shot in June, was filled with various insects 
arid seeds of weeds. 

The boh-o'-link, or reed-bird of the middle States, and ricerbird of the south, ' 
is exceedingly destructive to rice in Carolina and G-eorgia; yet, when in the 
more northern States, feeds partially upon insects, and is fond of seeds of dock, 
d{indelic)n, and grass. Dr. Trimble also states that they destroy canker-worms. 
Those shot as specimens, in spring, were found to contain seeds, grasshoppers, 
and other insects. 

The troopial or cow blackbird never builds a nest for itself, but deposits its 
eggs in the nest of some other smaller bird, and, like the European cuckoo, 
leaves its young to the charge of foster parents. These birds live upon seeds 
and insects. 

The swamp blackbird, formerly known as the red-winged blackbird, does 
great damage to corn or maize ; but during the spring I have always found their 
stomachs filled with worms, larvae and insects, mixed with seeds of wild plants. 
Wilson remarks, " as a balance against the damage they do, there is the service 
they perform in the spring season by destroying immense numbers of larvae, 
which are of kinds most injurious to farmers." Kalm states, that " after the 
great destruction made among the common blackbirds for the legal reward of 
threepence per dozen, the northern States in 1749 experienced a complete loss 
of grass and grain crops which were devoured by insects." A southern planter 
once stated to me that the cotton-boll worm, which was destroying his cotton 
crop, had entirely disappeared after the visit of an immense flock of these or 
some other blackbirds, which, after devouring the worms, immediately left the 
neighborhood. It is therefore for the farmer to judge whether they do not de- 
serve the toll they take from his crops, for their spring services in destroying 
his enemies. 

The meadow lark, or American starling, is exceedingly beneficial as destroy- 
ing immense numbers of larvce, worms and insects in the cultivated fields. The 
stomachs of all examined were fall of insects and small seeds. One shot in 
March contained nothing but beetles and other insects, and gravel. As it is not 
known that this bird eats fruit, it may be considered a decided friend to the 
farmer. 

The sprightly and gay-colored Baltimore oriole, golden robin, or hanging bird, 
as it is often called from the singular pendant nest it forms, feeds upon insects. 
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Ifuttall say3, " they feed tlieir young usually witli soft catefrpillars wticli they 
swallow, and then disgorge on reaching the nest." These birds, however, do 
considerable damage to the pea crop, by splitting open the pods and eating the 
young peas. It has been suggested that this was done merely to find the lar- 
vae of the destructive pea bug, which lives in the seed. They are accused of 
taking cherries and other small fruit, but are said in Dr. Trimble's book to eat 
the curculio, or destructive plum weevil. If this is true, it would atone for any 
slight fruit-eating propensities they may have. I would observe here, however, 
that I have never found the plum weevil in the stomach of any bird ; and that 
the nearest approach to it was Epicmrus fallax, found iu the stomach of a 
scarlet tanager. 

The stomach o£ a rusty blackbird, examined in April, was found to contain 
snake milipedes in great numbers, worms, caterpillars, and gravel. The crow 
blackbirds, examined in early spring, before corn was planted, were found to 
have destroyed numberless noxious insects. Kuttall says, " up to the time of 
harvest I have uniformly, on dissection, found their food to consist of larvse, 
caterpillars, moths and beetles, of which they devour such numbers that , but for 
this providential economy, the whole crop of grain in many places, would prob- 
ably be destroyed by the time it began to germinate." But as the damage done 
to maize by this abundant and destructive bird is in some places almost incal- 
culable, it is no wonder that the farmer renders a verdict against its race, and 
exterminates them when and wherever he can. At the same time it should be 
considered, that a mischievous bird is much sooner found and destroyed than 
' the myriads of noxious insects upon which it preys. 

We now come to the common crow, a much slandered and persecuted bird, 
on account of his pilfering propensities in the cornfield. Before condemning him 
here to certain destruction, let us hear the other side of the question, and con- 
sider the great good he does in waging war upon the cut-worms, grubs, and other 
noxious insects which, if undisturbed in spring, would quite destroy the crops. 
In regard to the seed-corn which he pulls up and eats, many farmers state that 
tiiey have always observed that the young corn thus destroyed had almost in- 
variably a cut-worm or other insect preying upon its roots. This may or may 
not be so ; but this bad habit of pulling up seed-corn may be easily remedied by 
tirring or sulphuring the seed before planting. Some farmers leave a little corn 
on the surface for the crow to eat ; but this most probably would only attract 
him to search for more. No farmer, when ploughing in spring, can have failed 
to observe the crows and other birds following in the furrows, and busily en- 
gaged in searching for grubs and cut- worms. If shot at this time, they will be 
found filled with a mass of worms, caterpillars, grubs and other injurious larvae 
and insects. Now we must consider that these insects, if left undisturbed in 
spring, would multiply and spread in the autumn to such an extent that it would 
be utterly impossible for man to find and destroy even a tithe of them ; while, 
should the crows increase so as to become a nuisance, they may be much more 
easily discovered and killed. Farmers will abuse the bird for being once seen 
feeding upon their crops ; but seldom think of giving him credit for the hundreds 
of times when he is at work to save them, by devouring their enemies. A planter 
in South Carolina informed me that he had seen crows attacking the maize 
standing in his field, and upon exa[ninatioa the husks were found torn open and 
much of the unripe corn scattered on the ground ; but upon looking closer, every 
ear of corn thus injured was discovered to have been partially destroyed by the 
corn-worm, ^ZeZiV>^Ai5 armigeray and the worm had been taken out and devoured 
by the bird. Crows are, however, very destructive to small birds, eggs, and to 
almost anything they can overcome, and, upon the whole, during summer and 
autumn, are serious pests to the farmer. Indeed, it is hard to estimate whether 
the good they do is not counterbalanced by their mischievous propensities. 

There is a smaller species of crow found along the sea-coast, called the fish- 
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crow, wliicli, it is said, does liot injure maize, but feeds entiiely on fish, berries 
and insects, and Nuttall states are therefore rather friends than enemies, " 

The food of the blue jay consists of acorns, berries, maize, orchard fruits, in- 
sects and caterpillars ; but as it has the very bad habit of searching for the nests 
of small birds, eating their eggs, and even devouring the unfledged young when- 
ever it finds an opportunity, it may well be doubted if this bird ought to be 
classed among those which are beneficial to the farmer. 

The order Rasores comprises the pigeons, turkeys, grouse, quails, &c. ; and 
of the habits of these the farmer is able to judge for himself, as well as of their 
uses. The ruffed grouse, or pheasant of the middle and western States, and 
partridge of the north, however, sometimes does much damage to orchards by 
devouring the buds of apple trees. In the stomach of a prairie hen, or pinnated 
grouse, from the west, were found fifty-six grains of maize, besides a quantity 
of oats, buckwheat, catkins, and the seeds of wild plants-— proving the voracity 
of these birds, and showing what quantities of grain they destroy. 

The American partridge, or quail, is said to be very useful in grain fields, by 
feeding tipon the seeds of hurtful weeds during the autumn and winter. In the 
Cincinnatus, an agricultural journal published in Cincinnati, is an article stating 
that ''in the crop of a quail, shot in a cornfield, was found one cut-worm, twenty- 
one striped vine-bugs, one hundred chinches, and a mass consisting of hundreds 
of ch|nch-bugs, but not one kernel of corn." If this be correct, it goes far to 
prove the quail the fariDer's friend. , 

The order Gralhitores com^n^e^ the cranes, herons, bitterns, plover, wood- 
cock, snipe, &:c. These birds are all more or less beneficial to the agriculturist, 
by destroying reptiles, slugs, insects, &c., and, as they do not injure his crops 
in the least, ought to be protected as much as possible. A tame sand-MU 
crane I had in Florida exhibited extraordinary sagacity or instinct in finding 
grub worms under the green sod, where I could not procure worms to fish 
with, and where there was not a vestige of injury to the grass. When he 
once commenced digging with his strong and sharp bill he never failed to find 
the insect hidden underneath. 

A kill deer plover, shot in May in a wheatfield, contained nothing but beetles, 
worms, and small insects. Herons, bitterns, &c., do certainly destroy great 
numbers of fish and frogs, but at the same time they feed equally on small 
noxious quadrupeds and reptiles ; and as this paper is intended for farmers and 
not for fishermen, we will not discuss the subject further. 

To the order Natatores belong swans, geese, ducks, &c.; and as these are well 
known, they need not be further described. I will merely remark that several 
gulls and sea-swallo ws, or terns, feed upon insects as well as fish j and in Eng- 
land I have seen them busily hunting for their insect-food in fields some dis- 
tance, inland. ; \ 
Among the birds v/hicli h^ve been introduced from abroad into this country, ■ 
for either their song or their utility, may be mentioned the field lark of Europe 
and the European house sparrow. The last-named bird Vv^ould certainly do 
much to rid our cities of the disagreeable span-worms infesting the shade-trees. 
At the same time there is no doubt that the smaller fruits and the wheat in the. 
vicinity would suffer to a considerable extent The question, therefore, arises 
whether citizens would be willing to sacrifice their fruits for the sake of being rid of 
span-worms and caterpillars. In Philadelphia the great increase of span-worms 
was doubtless attributable to the decrease of small insectivorous birds in the 
parks ; this decrease being caused by the introduction of squirrels. However 
grace I ul, nimble, and ornamental these little animals may be in the public squares, 
they can only be kept there at the expense of the birds, as they destroy the eggs, 
and the birds themselves when they can catch them, their constant persecutions 
causing those not kdled to migrate to safer places. 

Some persons in England contend that sparrows are much more injurious than 
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beneficial, and have caused them to be killed with gun and strichnine. In regard 
to tTiese birds and rooks, I quote below from Anderson's Eecreations in Agri- 
culture : " Were it not for the birds that frequent our gardens, and insects which 
prey upon each other, the number of these diminutive creatures produced would 
be such as soon to overpower the industry of man, and put an end to his mi;?er- 
able existence. The ingenious Dr. Bradley has computed that a pair of spar- 
rows carried to their young, in one week, not less than three thousand three 
hundred and sixty caterpillars, at which rate, in the course of three months, this 
family would consume 43,000,680 caterpillars. Let any one compute the damage 
that these caterpillars, and the infinite progeny that must have issued from them, 
would have done in that period had they been permitted to get into their winged 
state, and he will then see reason to doubt how far we do wisely to exterminate 
these birds, because of the tasting they take of our grain and fruit when they 
come to maturity. It has often been remarked that after an extensive rookery 
has been eradicated on account of the damage it did to the cornfields in the 
neighborhood, those fields, both of corn and grass, have been so infested by 
grubs as to yield crops much inferior to those which had been reaped from the 
same fields while the rooks were there; for it is well known that these creatures 
are so fond of grubs as to prefer them to every other kind of food, and are, there- 
fore, in perpetual search of them, picking them up and devouring them in im- 
mense multitudes." 

Mr. Florent Prevost, who collected and examined the stomachs of European 
birds for several years, comes to the conclusion that, from his researches, ''birds 
are in general far ||ore useful than hurtful to the agriculturist, and that the 
mischief done at certain periods by the graniverous species is largely compen- 
sated by the destruction of insects they effect at other periods." 

TOWNEND GLOVER. 

Hon. Isaac Newton, 

Commissioner of Agriculture, 
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REPORT OF THE CHEMIST OF THE DEPARTMENT 
OF AGRICULTURE. 



Washington, T>. C, July 1, 1866. 
Sir : I have tlie honor to submit to you the following report of analyses made 
during the year, and the kind of work performed in the chemical laboratory of 
the department. 



1. QUANTITATIVE ANALYSIS OF A MARLY SOIL FROM VIRGINIA. 



Organic matter and moisture 9.75 

Peroxide of iron and alumina 14.15 

Carbonate of lime 19.52 

Carbonate of magnesia (| 0.28 

Potassa 3.85 

Soda 0.51 

Phosphoric acid 0.38 

Sulphuric acid — - 0.04 

Soluble silica - 11.45 

Insoluble silicates 40.07 



Total 100.00 



2. ANALYSIS OF THE SUGAR-BEET. 

The juice was expressed with a hydraulic press. The method of determina- 
tion employed was that by Fehling's copper test, a short description of which 
will be appended to the analysis. The proportion of sugar in beets varies. 
First, it is greater in some varieties than others ; second, it is greater in small 
than in large beets ; third, in dry climates, especially where the climate is dry 
after the roots have begun to swell; fourth, in light than in heavy soils; fifth, 
in the part above than that under ground; sixth, when the manure has not been 
directly applied to the crop. The physical characters which serve to show that 
a beet-roo-t is of good quality are its being firm, brittle, emitting a creaking noise 
wdien cut, and being perfectly sound within; the degree of sweetness is also 
a good indication. The 45th degree of latitude appears to be the southern limit 
of the successful growth of beet, in reference to the extraction of sugar. (Ure.) 

The beets in question were sent by Gennet Brothers, of Chattsworth, Illinois. 
They yielded — 



Dry residue 4.00 

Cane sugar , 11.40 

Water, &c 84.60 



Total 100.00 
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Fehling's method depends upon the property of grape-sugar, at an elevated 
temperature, and in the presence of an alkali to deprive oxide of copper of one- 
half of its oxygen; thus converting it into sub-oxide, characterized by a brown- 
ish red color. 

The test liquid is prepared as follows : 34.45 grammes (a gramnie is equal to 
*15.434 grains, English) of pure crystallized sulphate of copper are dissolved 
in about 200 cubic centimetres of distilled vf ater.~(A c. c. or cubic centimetre 
of pure water is in weight equal to one gramme or 15.434 grains, English, or a 
little over half a drachm fluid measure.) A concentrated aqueous solution of 
173 grammes neutral tartrate of potassa and soda (Rochelle salts) is then pre- 
pared and mixed with 480 cubic centimetres of a solution of caustic soda having 
a specific gravity of 1.14. The copper solution is then poured into this alka- 
line liquid by small quantities at a time. The whole is finally diluted with dis- 
tilled water until it measures 1 litre, (=1000 cubic centimetres,) at 17.5° Centi- 
grade (=63. 5^ Fahrenheit.) Ten cubic centimetres of this clear violet blue 
copper liquor require exactly 0.05 grammes (or 0.77 grains, English) of sugar 
for its decomposition, or, which is the same, its discoloration. It will keep for a 
long time unchanged if the bottle is well stoppered. 

Suppose we fill a burette, graduated into cubic centimetres, with the sugary 
liquid to be tested, and add it gradually, drop by drop, to ten cubic centimetres 
of the blue test liquor till the latter has lost its color ; what is wanting to make 
up the original measured quantity of the sweet juice corresponds to 0.05 grammes 
or 0.77 grains of sugar. The principle involved is this: One equivalent of 
glucose or grape-sugar is able to decompose ten equivalents of copper vitriol. 
The equivalent of glucose is 180 (its composition being C12H12O12.) Ten 
equivalents of copper vitriol =1247. The numbers 1247 and 180 are in propor- 
tion as 34.65 to 5. Hence, one litre (= to 1000 cubic centimetres) of copper 
liquor containing 34.65 grammes of copper vitriol would be decomposed by 5 
grammes of sugar, or, as we take part = to 10 cubic centimetres of it for 
our experiment, 5 centigrammes (or 50 milligrammes) of sugar represents the 
quantity necessary to reduce the copper liquor. To obtain accurate results very 
dilute solutions must be employed. Under no circumstances ought the sugar 
solution to contain more than one per cent, of sugar tFor example, we bring 
ten cubic centimetres of copper solution into a new porcelain dish, and after 
dilating it with forty to fifty cubic centimetres of distilled water, we heat over 
a spirit lamp nearly to boiling. From ten to twenty cubic centimetres of fresh 
juice are mixed with ten to twenty times their bulk of distilled water, and by 
the drop added to the copper liquor until complete reduction takes place, i. e.y 
until the supernatant liquor is colorless. To reach this point accurately re- 
quires some practice; it is therefore advisable to remove the dish from the fire 
as soon as the precipitate (at first yellow) turns intensely red, and to suffer the 
same to settle, when the slightest blue tint of the clear liquid is strongly con- 
trasted with the white walls of the porcelain dish. Should we still have our 
doubts whether to add more sugar liquid or not, we pour a little of the clear 
liquid into a test-tube, add a drop of juice and apply heat. If there is any 
undecomposed copper left, a red cloud appears. In that case the tube is emptied 
into the dish and more juice supplied. Still greater accuracy may be attained 
by the use of acidulated prussiate of potash, but as those who desire it will 
probably guide themselves by some more extended directions it will be omitted 
here. The result maybe calculated as follows: Of course that quantity^by 
volume of the sugar solution poured out of the burette into the copper solution 



* 480 grains equals 1 ounce Troy. 5,760 grains equals 1 pound, Troy, 
f Chemists use the French decimal system in weights and measures as a ready means of 
simplifying' calculations. 
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which it decomposes, contains exactly 0.05 grammes, or 0.77 grains of sugar. 
Now it is evident that the less of sugar juice required, the greater will be the 
percentage of sugar, or, in other words, the amount of BUgar stands in an inverse 
ratio to the volume of sugar liquor consumed. 

If m (quantity sign) cubic centimetres of juice contain 0.05 grammes of sugar, 
how much do 100 cubic centimetres contain? 

Equation: m : 100 : : 0.05 : a;, a; = l£92l2:2? — ^ 

m m 

It follows, then, that we obtain the percentage of sugar in the juice analyzed, 
by dividing 5 by the number of cubic centimetres necessary for the complete 
reduction of the test copper liquor. If the juice was diluted, say with twenty 
times its volume of water, we have to divide 20 X 5 by the number of cubic 
centimetres used. Assume that ten cubic centimetres of originaL juice were 
required, and that this was likewise mixed with twenty times its bulk of water, 
then we have ; 

5x20 100 . n 

— — = — , — 10 per cent, of suerar. 
10 10 ^ ^ 

These brief hints are designed to apply to the determination of cane-sugar 
alone^ previously inverted into grape sugar. The simplicity of the process and 
the slight difficulty attendant upon the procuring of very correct results induced 
me to insert it for the benefit Of manufacturers and others. 

a SUGAR FROM SORaHUM, OR CHINESE SUGAR-CANE. 

This cane is now generally raised by farmers for home consumption, especially 
in the western States. • From carefully conducted analyses by Dr. Charles 
T^etherill and others, it appears that native sorghum stems contain usually 
from two to ten per cent, of cane-sugar, associated with more or less of glucose, 
which may be the result of the action of an acid inverting a portion or all of 
the cane-sugar. Contrary to my expectations, I found that the expressed 
sorgho juice of ripe cane,* whether neutralized by lime or not, refused to crys- 
tallize, for what solidified or granulated after long standing of the sirup was 
grape-sugar. This fact has been established by the largest and most skilful 
farmers and experimenters, and admitted at the western sorghum conventions. 
The result might be ascribed to the total inversion previously of the cane-sugar 
by the influence of acid, or of a ferment, but this is not the case, as I have re- 
peatedly been able to prove. The following extreme case may suffice for illus- 
tration of this fact: In the sugar determination which is here given, cane-sugar 
Vfas found, and yet the most persistent efforts failed to produce a single cry stal 
in the concentrated liquid, 

Deter7mnation of cane-sugar and glucose in the sorglium juice. — The cane, 
somewhat dry, submitted to a pressure of about 10 tons, yielded in 100 parts 
39.9 residue and 60 parts juice. Specific gravity of latter 1.0719. 

(1 ) Determination of glucose. — ^The filtered juice was diluted 20 times with 
distilled water, and the burette filled. 

10 cubic centimetres of copper tartrate were heated in a porcelain , dish to 63° 
C. = to 145° Fahrenheitjt and there was required for reduction- 
ist trial, 27 cubic centimetres. , 
2d trial, 27 2 cubic centimetres. 

* Mean == 27,1 cubic centimetres. 

5 X 20 = 100 27.1 = 3.69 per cent. ' 

The juice from unripe cane readily crystallizes, 
t This temperature must never be exceeded, that the action of cane sugar upon the copper 
liquor ma}^ be prevented. 
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100 cubic ceBtimetres of juice weigts (having a specific griiyity of 1.0719) 

-.A^;^ .r.^c. . - -. ' . 3-69 X 100 

107.2 grammes ; 107.2 grammes juice nence contain - — — — - = 3.45 per 

107. 2. 

cent, of sugar. Thep, since the cane yielded 40 per cent, residue and 60 per 
^ . . , . . 3.45 X 100 

cent, jmce, the cane contained - — — = 2.07 per cent, of glucose. 

(2.) Determination of cane-sus^ar. — -Fifty cubic centimetres of juice were 
mixed with some 50 drops of sulphuric acid, and boiled for about one hour 
to convert the cane Sugar into glucose. The, liquid was carefully neutralized 
with carbonate of soda, and then, after being diluted 20 times, brought in con- 
tact with the boiling copper solution : 

1st experiment, 4 8 cubic centimetres was required. 

2d experiment, 4.6 cubic centimetres was required. 

Mean == 4.7 cubic centimetres. 

5 X 20 100 

— — — = — - == 21.28 per cent, of glucose. 

The specific gravity of the sugary juice being 1.0719, 100 cubic centi- 
metres sugar liquor weigh 107.2 grammes j hence one hundred cubic centime- 

^ . . . 21.28 X 100 
tres of juice contam loys" — — 19.85 per cent, of glucose. Again, since 

the cane furnished 40 per cent, residue, and 60 per cent, juice, the cane must 

originally contain Z^'^^"^^^. =11.91 percent, of glucose ; deducting the 

quantity of glucose first obtained, 2.07, froni 11.91, we have 9.84 per cent, of 
glucose, which, as 100 parts of glucose correspond to 95 p^irts cane-sugar, 
represents 10.31 per cent, of cane-sugar. 

A series of experiments was instituted soon after, this determination, in the 
hope of lemoving the hindrance to crystallization. Although unable thus far 
to report any method which can be deemed practical, it was demonstrated that 
the basic acetate of lead, and several other metallic salts, will remove the 
medium member between sugar and gum which causes this hindrance. 

4. ASSAY OF SILVER ORE FROM THE "ISAAC NEWTON LODE," UTAH TERRITORY. 

This silver-bearing quartz was plentifully flecked with malachite, (carbonate of 

copper,) and yielded, upon assay, to the ton of 2,240 lbs $70 78 

Another specimen, evidently inferior to the first, gave 56 64 

5. ANALYSIS OF SAND ROCK, IMPREGNATED WITH THICK AND HEAVY PETRO- 
LEUM, SAID TO COME FROM MECCA, OHIO. 

One hundred parts by weight yielded — 

Volatile oily matter . . - - - - ^ ^ . , . - - - . - . 7.15 

Quartz...:......... 92.85 

100.00 



Calculated from the specific gravity of the oil,i= (.0,) compared with that of 
water, = (1,) it follows that one ton (2,000 lbs.) of the above sand contains 
about' 20 gallons of lubricating oil. A practical distillation gave the following 
results. One hundred parts by weight yielded— 

Oil 4.26 

Ooke.... ^1-00 

Quartz... - ^^-^^ 

Loss........... 1-89 

100.00 
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The oil obtaincS by distillation was also measured, and tlie a;inoimt contained 
in one ton of sand calculated. The result showed 11.28 gallons of oil. It will 
be perceived that by the process of distillation we sustain considerable loss, 
partly in the form of coke deposited in the retort, and pa,rtly by the decompo- 
sition of the hea\^y paraffine oils at a high temperature. Hence, it would appear 
advisable to procure the oil by an extractive process, such, for instance, as has 
recently been patented by H. P. Gengembre, of Pittsburg, Pennsylvania, using 
for that purpose the cheap light petroleum naphtha, which, a:fter having dissolved 
out of the rock all the heavy oil, can be driven off, recondensed and used again. 
An analysis later made from a similar specimen from Leavenworth, Indiana, 
by thi^. process, gave for this rock/ by the ton, 39.4 gallons. 

6. ANALYSIS OF CALIFORNIA WINE. 

This is in some respects a superior specitnen of the California wines, contain- 
ing but a trace of free siigari a^^ all the stages of 
fermentation. Flavor good, though somewhat earthy, a peouliarity which can 
be removed by the improvement of the soil. Bouquet marked, showing com- 
plete fermetitation. Color, reddish; pale brown. It will be p^bserved that the 
amount of extractive matters exceeds that of the majority of continental wines ; 
a good property, since in well-cellared win^s all the substances found in ibc 
extract add to their exceilences, It c^^ 

Alcpliol, by volume , - . - - . * - . . . . . . . . . 1- . . 15.00 per cent. 

Alcphbl, by weighty. .w . . , 12.00 " 

Acid, calculated as dry tartaric.......,......-.!....-...... 0.05 " 

Extract, at 212^^^^ 

^■'■'^,;noB-yol^.tile/free;acid^^^ &c. . . .v.. '->:.'/■. .' ' 6.05 
Freestigar - . . . ., - . .'. ..'.■„.■ — . . - . . . . - - . a; trace. 

7. ANALXSIS OF A MAGNETIC mON ORE, FROM WEST vmGINIA. 



Water, at 100° C- (212^ Fall.)........ 

Metallic iron ... - ..... ... ............ 

Gangue (oxygen and mineral impurities) . 



1.40 
69.04 
29.56 



300.00 



8. DET^ERMINATION OF OXALIC ACID AND MALIC ACID IN THE PETIOLES OP THE 

GARDEN RilUB ARB (RHE^UM RHAFONTICUM.) 

Bin-oxalate of potassa. ..... . . ... . . . . . . . -1. .... . . .. . . - , 0.20 per cent 

Acid malate of potassa. . - . . — . . . . . . . . . . , ...... . . . . - - . 1.45 " 

The root yields tannin, gallic acid, malate^ gallate and oxalate of lime, starch, 
sulphate, and muriate of iron, and extractive. and coloring matter containing oxide 
of iron,' &;c.,:&;Cv ■ 

9, DETERMINATION OF THE PIlbSPHORIC ACID AND ALKALIES IN THREE SOILS FROJI 
LAND OWNED BY W. D. SHEPHERD, ESQ., :0F WASHINGTONi D. C., AND SAID TO BEAR 
NEITHER GRASSES NOR CLOVER. 

SOIL A.' 

Matter soluble in water. . . . . , ^ ^ - . . . ....... - .... . 4.60 per cent. 

Phosphoric acid . .y. ^ , . .05 " 

Potash..^-,...-'.---,.-.- ..'v- — 'no trace.;" " 

, ' . 'soil b.:' ; 

Soluble in water. . . « . , . 3.75 per cent. 
Phosphoric acid, . . . . . ^ - . - .... . . - .................. . - . 0.133 " 

Potash. .......... . . ..... . . - . ^ ... ......•> ... — ^ . - . - a trace. 
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SOIL G. 

, "f ■ . ■ ' ■ ■ . 

Soluble in water. . 4.90 per cent. 

Phosphoric acid 0.085 

Potash... ....^ no trace. 

]s[oTE. — -A preliminary examination having demonstrated the leading defects 
of these soils, the analyses were conducted with special reference to them alone. 

10. ANALYSIS OF COPPEU PYRITES FROM MARYLAND. 

Metallic copper. . , - . . . 4.60 per cent. 

Sulphur, sulphuret of iron, and other impurities. . - - - - 9o.40 " 



100.00 



IL ANALYSIS OF A SOIL FROM MARYLAND. 

Water (at 212^) - 1 ........... . . 14.021 

Organic matter and water of combination 7.692 

Peroxide of iron and alumina — 8.556 

Lime.... ....... ................ 4.754 

Magnesia , 2 521 

Potash 0.243 

Soda.........' 0.1(50 

Sulphuric acid . - ...... «• - - - 0.190 

Phosphoric acid - - - - • — 0.005 

Soluble silicates ^. - 2,920 

Insoluble silica 57.913 

"Loss . . ■ . . . 1.025 



100.000 



12, ANALYSIS OF A SOIL FROM TIIB VICINITY OF UTICA, NEW YORK. 

Organic matter and moisture - 8.170 

Insoluble silicious matter - 81.000 

Soluble silica 0.497 

Chlorine.^ 0.002 

Peroxide of iron and alumina. - - - 9.413 

Lime - 0.290 

Magnesia . . * trace. 

Sulphuric acid - - ^ - - 0 043 

Garbonic acid - 0.100 

Potash 0.070 

Soda . . . - trace. 

Phosphoric acid - trace. 

Loss.... - .... - 0-415 



100.000 



13. ANALYSIS OF COPPER ORE FROM DAVIS'S FARM, WASHINOT ON COUNTY, MARYLAND" 

The ore sent came from the surface rock, and was a mixture of red oxide, 
blue and green carbonate, together with sulphuret of copper, all associated to- 
gether, even in small pieces of the gangue rock, which was m^ide up of quartz 
and epidote. " 

The amount of metallic copper therein found was 27 .7^ per cent. 
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11. A]\^ALYSIS OP- COPPER ORE FROK THE LAJ^D OF THOS. A. BROWN, WASHINaTON 

COU^^TY, MARYLAND. ' 

One hundred parts of tlie ore contained — 

.Sulplmr . . . . . . ■. , . . . ^ ........ . ' , 21.04. 

Copper. - - ^ . . . .... ... . ----- r — - - • - — - - . - . - • - -> • 78.24 

'Silica. ^'.^ 1 .■- . ^ . . . . . . -•. ...-.^ . 0.46 



99.74 



The ore occurred in quartz, had the color and lustre of graphite^ and, as the 
analysis shows, is almost pure copper glance, oi: sulphuret of copper. 

To. ANALYSIS OF COPPER ORE FROM THE LAND OF DAYID WINTERS, WASHINGTON 
' . COUNT Y,'MARYL AND. 

Character of the ore same as the jrecediug. In one hundred parts if con- 
tained— ■ , ■ ' '., ^ 

Sulphur.. . ....>.. . . . -v ..... . - . -:-> - " ' 2044 

Copper . I-'. . . ... ^ . - ;. . .. ..>■ — ■ - . . ■ — - - , ' ' 79.01 



100.00 



I may state that, in connexion .with these and other analyses of copper ores, 
I madq q_uite an extended personal examination of the /* South mountain bopper 
region of western Maryland," the results of which were emhodied in a special 
report published soon after. 

16, ANALYSIS OF A SOIL F^ROM ARKANSAS, WELL ADAPTED FOR THE GROWTH OF 
■ COTTON. 

Organic matter. . . . . , • . ..... .... . , , 

Carbonic acid, l . . . . . , . — ... ... .............. y . ... ........ . 

Silicic acid 

BoluMe in icater. — Alamiria . . 

Lime,..-....,..'.... . . . i . . _ ^ ... . 

• Magnesia..:...-'.... — ..■ ..... 

' Soda. -,..-..>.,.'..:.-.....-.-...■.,,,.;■.■.■,-. 

' Common salt - .- . ^ i . ..>......... . . 

SohiMe m flCZiZ.—Sulpliuric acid . . ...... . ... . . 

, Soluble silica . 

Peroxide of lime and alumina . . . . ^ . . . 

Xiiiie ..'.;,/,V.: .... ^ 

Magnesia;. ^' -■ — '...^....^ . 

Manganese..^.....;-'.., ^ ................ . 

Potash. — ...................... ^ . - 

: , Sulphuric acid .----.----.-.....>...--..-.. - 

InsolMe and siliciotts mafttr.'-r-Vhosphon^^^ acid. . ........ ^ : .... . 

, Silica''.,. .............. . . . . 

Peroxide of iron and alumina. - - . . . . ... ... . ... 

Magnesia . . , 

Manganese.:^- . , . - .............. . 



4.740 
traces 
1-299 
0.230 
0.389 
0.090 
0.034 
0.107 
0.144 
0.409 
3.092 
0.535 
0,576 
0.002 
0.348 
0.070 
0.092 
78.845 
5.906 
1.098 
1.142 
0.623 



99.771 
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17. ANALYSIS OF A SOIL FBOM GEORGIA, 

O'rganic matter. — - 12,08 

Soluble in water. . . . . . . . . . 0 49 

Soluble in hydrochloric acid. .... — .............. . . . _ . ^ 9 43 

Insoluble silicious matter- 78.00 



100.00 



OiviDg the individual constituents the results in 100 parts, as follows : 

Organic matter. ' ^ 12.08 

Insoluble silica. ..... . . . . . . . ... ....... , ■ 78.00 

Aqueous solution. — Potash . . . . . . ........ ... . . . ^ . . ...... 0.035 

*/ Soda............................ 0129 

Magnesia..-.-- 0.29 

Chlorine ................... ....... 0.032 

Acid, solution. — Sulphuric acid - . . — ........>.... , . . . - . . none. 

Peroxide of iron and alumina . . .... 8.53 

Lime.. — . 0.67 

Magnesia trace. 

Phosphoric acid ............ 0.033 

^ Soluble silica. . 0.20 



99.999 



18. ANALYSIS OF AN "OIL ROCK" FROM LEAVENWORTH, INDIANA. 

The oil was extracted by means of naphtha, which was afterwards distilled off. 
The yield was found to be 39.4 gallons for the ton of 2,240 lbs. 

These selections from the work of the laboratory during the past }^ear will 
convey an idea of its nature and extent. Much has been done which cannot be 
displayed in the limited space of this report. Mention will yet be made of a 
few more important of these undertakings. 

A large number of postage stamps, cancelling inks, &;c., were examined for the 
Post Office Department, with a view of testing the merits of each. A full report 
of the results was made, showing that the experiments occupied much time and 
demanded careful attention. 

Quite a number of disini ctants have been analyzed, but the form and length 
of the reports upon them reuv^sr it inexpedient to insert them here. 

At the instance of gentlemen from Massachusetts, I was directed to examine 
and report upon* a large deposit of granular quartz, situated in West Virginia. 
Several days were occupied in the collection of geological data upon the spot, 
after which the quartz sand was submitted to a series of careful analyses, which 
were compared with the analyses of the sand used by various large glass man- 
ufactories, and executed at the same time. The results were highly gratifying, 
showing that the substance in question was of sufficient purity for the manufac- 
ture of the finest French plate glass. 

A difference existing between the buyers and sellers of government whiskey 
in regard to its strength was satisfactorily settled by a careful comparison of tho 
different instruments used, and the recommendation of a reliable scale. I am 
happy to learn since that my labor was rewarded by the saving to the govern- 
ment of a very large sum of money. 

As in my last report, I have to mention that a large number of inquiries by 
letter have received full and careful answers, which often involved considerable 
research and the expenditure of much time. The office which I hold being 
public, it is impossible to secure that freedom from interruption which is so 
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necessary in all chemical investigations ; not unfrequeiitly tlie whole day is en- 
tirely occupied by attention to the queries of visitors who desire information 
necessitating the suspension and often the recommencement of such processes 
as were then under way. 

I m,ay be allowed to indulge the hope that the day is not fal- distant when 
it will be possible to provide for a division of labor in this section of the depart- 
ment also. The amount rf work is far mcVre than can be properly performed by 
one chemist and a clerk, while the apparatus is much in nee'd of additions and 
renewals. The importance of applied chemistry is each day increasing. With 
each new want of modern civilization is created a demand for information upon 
many subjects connected with its most speedy and economical supply. 

The science is fast gaining recognition as the key of all success in the arts and 
manufactures. It is, therefore, of great importance that proper means be adopted 
by the government for both investigation and discovery, and the dissemination 
of useful chemical knowledge. 

HENUI ERNI, M. D., 

Hon. Isaac Newton, 

Commissioner of Agriculture, 

_ 

REPORT OF THE STATISTieiAN. 



Sir: In presenting a report of agricultural statistics of the calendar year 
1865, it is proper to say that, having been placed in charge of the statistical 
division of this department since the expiration of that year, I have not enjoyed 
the advantage of a supervision of all the data employed in estimates of erops 
and stock, but have used all of such material that was deemed essential to a 
condensed summary for the year, and hav^|^;e£ared concise statements of kin- 
dred facts originating in other departments of tlie government, and used .such 
other reliable, though unofficial, material as seemed best adagted to my pu^ 
I ha%'t, excludecP'CO"!^^ and financial, statistics as su(i|ects not strictly 

within tiie province of the statistical division of the department, except in pe- 
culiar cases illustrating some jpaport,^pt, bejaring of commercial or monetary in- 
terests upon agriculture. ' 

The statement giving the total amount of wool production and consumption 
in the loyal States during the period (four years) of the war is official so far as 
relates to the foreign wool, and is believed to be a very close approximation to 
actual facts in the estimate of the domestic product. 

A detailed statement of exports of agricultural products, and of the manuf^^c- 
tufes immediately derived from them, for the past few years, with a condensed 
view of such exports foi' a period of forty years, was believed to be worthy of 
all the re(][uirements of time and patience necessary for the compilation. 

THE CROPS OF 1865. 

The principal crops of 1865 were, as a whole, more than usually abundant. 
Corn, the pride of American husbandry, the national crop of the United States, 
was a magnificent product. The estimate for 1864 Was 530,451,403 ; jri 
1865, 704,427,853, an increase of nearly 33 per cent. Illinois heads the 
list of corn- growing States with 177,095,852 bushels; Indiana follows with 
116,069,316 ; Ohio, 94,119,644 ; lowa,^ 62,997.813 ; Kentucky, 57;512,833. 

: Wheat was a, smaller crop than that of 1864, aiid of inferior quality. The 
estimate is 148,522,827 bushels in the States reported, against 160,695,823 in 1864. 

Potatoes were planted in greater breadth than usual, and a superior crop was 
secured. It would have been still larger but for the drought in the east, and 
rot in certain localities. 

Most other crops were in excess of the products of the previqjis year. 
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Table A. — Showing t.M estimated amount in Imshels, Sfc., of eacli pri?icipal crop 
of tJie several States named-, the yield per acre, the total acreage, the average 
price in each StatCi and the value of each crop J for 



Products. 


o 

O . 

o o ■ 
§ o 


©■ 

■ "a; ■.■ 

05 0 
> 


CD 

. " °^ ^ . 

0 


a| 


id 

.2 ■ 

% ' 

0 


MAINE..'; 

Oats...... " 

Barley " 

Buckwheat ....... . " 

Potatoes " 

Total.... 


175 591 

2,348,342 
735, 266 
356,684 

5, 391,864 
7,280 

1,429,511 


o4 

13 

26 
20 
20i 

.138^ 
750 
1 


4y, /DO 

13,507 

Q ^105. 

90,321 
36,763i 
17,399i 
39, 072 
9? 

1,429,511 


2 21i 
1 

61 
96 
90 
57 
22 
11 81 


l^Z^ UoY 5 044 

388,934 

1 c50, ZTd V 

1,432,489 
705, 855 
321,016 
3,073,362 
1,601 
16, 882, 525 






1,685^699 




25,023,407 


NEW HAMPSHIIIE. ' 

Indian corn . ...... bushels . . 

Wheat " 

Bye " 

Oats 'V 

Barley '* .. 

Buckwheat " 

Potatoes " 

Total........ 








29 J , 098 

1,346, 380 
101,979 
74,956 
3, 183, 500 
57,600 
793,327 


00 

15f" 

ID 

29-1 
2ii 
16* 

120i 

800 
1 


44, ^0/ ^ 

19,406-} 

Q 17QI. 

46,427 
4, 856^ 
4,684f 

26,529 
72 

793,327 


J 

2 60 ' 
J, «o-g- 
68. 
1 M* 
1 Olf 
68 
22 ■ 
14 70 


1, / o^i, / <Ciry 

■.■756,855' 

, 915, 538' 
113,551 
76,263 
2,164,780 
12,672 
11,663,907 






948,969 




17,677,031 


VERMONT. 

Indian corn bushels 

Rve " 

Oats " .. 

Barley . ** 

Buckwheat 

Potatoes " 

Total........ 








I , / yo, oou 

5'")8 811 

OOCJy C J J. 

iDlj i 4o 

4, 213, 926 
10, 375 
210,516 
5, 526, 089 
59, 000 
991,814 


181- 

10 

39 

28f 

26 
164 
750 


31,045 
y, 4043- 
108, 049-i\ 
3,461 
8, 097 , 
33,635 
79 

826, 512 


1 1 Pil 

1 IO4 

2 .18 

1 QffJL 
1 4>Xi>\ 

53i 
1 08f 
75 
42 
20 
11' 50 


U/ U, ouu 

1,218,208 

1 Q/l A OA 
iy4, 4,cO 

2, 254, 450, 
109,157 
157,887 

2, 320, 957 
■ 11,800 
11,405,861 






1,061,189 




19, 743, 046 


MASSACHUSETTS. 

Indian corn ....... bushels . . 

WW pot " 

Rye - 'V .. 

Oats " -. 

Barley . . .. . " 

Buckwheat '* 

Potatoes ... -. . " 

Tobacco pounds. - 

Total. 








o q<;q O/tr: 
^, oDo, Z4o 

i07 465 

413' 957 

1,194,827 

144,598 

96,176 

3, 046, 391 

- 5,746,000 

844, 173 


17# 

14f 

26 

19i 

. ■ 18^ 
104f 

1,200 


lyn QQ71 

6, 097 
28, 065 
45,955 
7,415* 
5,278* 
29, 01 3* 
' 4,788^ 
633, 130 


1 iU-^ 

2 21* 
1 29i 

■72 
1 21 
1 01* 
73i 
22i 
21 00 


0 fill '>i^r' 

237,766 
536,073 
860, 275 
. ' 174,963 
97,377 
2,239,096 
1,292,850 
17, 727, 633 






830, 629 




25,777,418 

1 ■' . . 
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Table A. — -Showing the estiinaied amount in bushels, <5'c.— Continued. 



Products. 


Amount of crop 
■ of 1865. 


Average yield per 
acre. 


Number of acres 
in each crop. 


CO 

S o - 

Ph. pH 

§ 3 


Total valuation. 


RHODE 


ISLAND. 












Indian corn 

Whfini, . 


.--...busliels.. 


497,918; 
1,413 


3H 


15, 809 


1 22i 


■ $609,949, 


Rye ..,„ -...'r' / - 

■Oats.. .... 


31,707 
140,202 
31,821 
3,097 
■ '525,727 
1,479 
64,312 


18 
; 26i 


, 1, 768 
4,314 
1,201 


1 22^ 
1 37i 


■38,841 
94, 63G 
. 43,754 


Tobacco - 

Hay ...„.■.. 


pounds.. 

tons : 


107i 
1,000 

. .;■ '■■ H 


4,913 
.57, 166 


82^ 
30 
22 50 


433, 7.24 
.4,44' 
1,447,026 


Total.. 




'■- - , ' 




85,172 




2, 668,368 


CONNECTICUT. 












Indian corn . 
vWlieat...-.- 
Eye ........ 

Oats ...... 

Barley - 

Potatoes 
Tobacco 
Hay 


......bushels.. 

■ ■ t"t 

n 

< (. 

.... ..pounds.. 

.... ..tons . 


2,265,818. 
71,881 
776,030 
2,363,317 
19,200 
300,545 
' 1,558, 177- 
8, 167,681 
596,191 


, 31i 
17i 
14 
35f 
23i 
16i 

1,350 
H 


73, 091 
4,107 
55,431 
65,648 

18,784 
12,051i 
6,050 
476, 953 


1 22i 

2 37^ 
1 31i 

66| 
1 37 
1 07i 

70-1- 

'." ,30 
23 50 


■ 2,775,627' 
170,. 7.17' 
1,018,539 
, 1,575, ■543' 
' 26,304 
. ' 323,085: 
1,188, 110 
2,450,304 
14,010, 48,8 


Total.. 








662, 932 




23,53,8,717. 












NEW YORK, 












Indian corn . 
Eye — 

Potatoes 

Hay ... ..... 


busbels . . 

it 

u. ; 

t( 
t( 


25,344,325 
12,556,406 
5, 309,874 

48,675,090 
4,329,406 
5,535,553 
30, 249, 200 
11,836,607 
..5,288,352, 


24' 
15i 
15^ 
34f 
22i^> 
- 18 
. 107 
1,091 
11 


1,056, 013i 
837, 094 
353,991 

1,533,574 
192, 245i^r 
307, 531 
282,703 
10,849^ 

3, 777, 394, 


95 
2 08i 
1 02 

. 51i 
1 02 
95 
62 
14 

12 33 


24,077,109 
, 26,180,096 

5, 416, 071 
25, 067, 671 

4,415,994 

5, 258, 775 
18,754,504 

T, 657, 125 
65,205,380 


Total. 




. 




8,351,395 




176,032, 725 




JERSEY. 












Indian corn . 

■Eye-..-... 
Oats .... 

3?otatoes . . . - 
Hay .... ... 


(< . 

. .it--'- 
■ * * ■ ■ ■ ■ ' 


9,733, 901 
1,265,690 
1,246,458 
6; 309, 211 
27,167: 
783,069 
4,122,151 
' 170,768 
461,958 


m 

I2g- 

13i 

32 

22 

15f 

1,000 

If 


229, 147 
102,071 
92,330 
197,163 
' ' 1,2,35 
49,719 
45,549 
170f 
, 263, 976 


85i 
2 32f 
1 04 

. . 5]|-' 
1 12 
1 32i' 

■ 87,'.' 
20 

13 89' 


8,322,485 
2, 945, 793 
1,296,316 
3,249, 244. 
. ■■, '., 30, 427^'^ 
1,035,608 
3, 586,270 
34,353 
6,416,596 


Tnfal 








981,361 




26,916,892 
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Ar—SJiowing the estimated amouTit in bushels, <5pc.— Continued. 



Products. 
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PENNSYLVANIA. 












Rye 

Oats - - . . . - 

Barley 

Potatoes 

Hay. 


bushels . - 
(( 

IL 
(( 
(C 
(( 
(k 

pounds . . 
. tons 


35, 477, 106 
11,688,511 

6,569,690 
46,571,661 
603, 470 

7,199, 058 
12, 028, 353 

5,512,096 

'2,463, 545 


40 

'12i 

■13i 

34 

22i 

m 

75i 
977 

n 


886,928 
958,075 
486,644 
1,369,754 
67,423 
436,307 
159,842 
5,641 
1,542,216 


80 
2 05f 
1 37f 
48 
96f 
1 03 
98i 
09-1^.- 
tll S3 ^ 


28,838,163 
23,992,704 
9,034,271 
22,354,397 
583, 354 
• 7,415,030 
11,787,786 
511,121 
27,665,610 










5,912,830 




132,682,441 


MARYLAND. , 












Wheat........... 

Rye ... 

Oats 

Barley ...... 

Potatoes ...... 

Hay 


bushels.. 

t( 
(( 

. pounds . . 
-tons 


14, 308, 739 
5,479,635 
'476,770 
6,135, 779 
26,591 
164,048 
1,274,393 
29, 963, 672 
181,341 
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24^- 
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475,373^ 
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4'% 
97i 
97 
. 84 
IH 
16 42i 


10,888,950 
11,315,446 
409,035 

25, 926 
159,127 
1.070,490 
3,445,922 
2,978,525 
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041^ 001 , i7'4 i. 














DELAWARE. 












Indian corn 

Wheat ....... 


bushels - . 

(4 


3, 892, 337 
527,477 
37,038 
1,884,437 
4, 595 
15,641 
360, 294 
7,029 
29, 800 


m 

7i 


235,596 
70; 330 


75 
•2 00. 
1 00 


2,919,253 
1,054,954 
37, 038 


Rye - 

Buckwheat 

Potatoes - 

Hay ............. 


( t 
( I 

pounds.! 
. tons . - . . 


12 
7 

lOi 
112i 
500 
li 


157,036 
656^ 
1,490 
3, 217 
14 

23,840 


47 
95 
1 00 
77i 
12 
17 00 


885, 685 
4, 365 
15,641 

277, 42G 
8; 4^55 

506, 6Q0 


Total. ...... 








492, 179 




5,709,397 










KENTUCKY, 












Rye ............. 

Tobacco 

Hay 


bushels.. 
(( 

.pounds-, 
.tons . 


57,512, 833 
2,788,184 
476,453 
4,824,421 
161,778 
13,i478 
1,395,468 
54,108,646 
127, 301 


34 

n 

9 
24^ 
211 
19f 
59 
736i 

11 


1,691,554 
384,577 
52, 939 
198, 264 
7,703 
682 
23, 652 
73,517 
90,929 


43i 
1 70i 

931 

A CI 

1 09 
1 50f 
901 
12 
12 10 


24,922,247 
4,753,854 
444, 689 

176, 333 
' 20,301 
1,265,224 
6,493, 037 
1, 540, 342 








2,523,817 

1 . 




41,835,268 













m 



AGEICULTURAL EEPOllT. 
Slwwing the estimated amount in husJiels, 8fc. — ^Continued . 







f crop 
5. 


3 , 

s ■ ' ' 

■ ■ ' ■, 


■CD . 


"a 

■^ 


a 
.2 


Products. 




CO ■ . .■■ 

00 


> 


. 0 . . ■ 
X! "=3, ■ 


■f^ & 


pi 

• ■ ■'^ 
' ■ ■ p> , 








■ ^ 


CD j_, 


:■ 

"0 ■ 
H 


OHfO. 














ludifin corn 

■Wheat 

Hyo 

Potatoes 

Haj 


bushels . . 
(' 
ti 

pounds-, 
-t^ons 


94,119,644 

17,601,47;^ 
687, 360 

18, 963,608 
1,559,203 
1,332,645 
4, 385,, 087 . 

26,116,138 
2, 158, 021 


. 9| 

: , i2i 

10 

16 
83 

744^ 


2,267,943 
1, bo2, voD^ 
■' ■'■:54,988' 
598, 851 
;68,687 ' 
83,290 
\ 52, 832 
35,102 
1,294,942 


44? 

J uy 7- 

'■ '^'2,^ 

89i 

9i| 

8 00 


41, 816, 012 
2o, 112, OoO 
500,391 
6, 579, 233 
1,395,487 
1,217, 149 
4, 026, 971 
2,376,568 
17,264,168 


Total 








6,309,421 




103,288, 044 


MICHIGAN. 












Indian corn 

Eye 

Oats 

I^otatoes 

Tobacco 


bushels. 
(( 

. pounds - - 
. tons . . . - 


17,520,305 
■ 10, 378, 488 
, 41 3, .150 
7,275, 331 
391,562 
1,136,365 
5,475,324 
273,320, 
1,231,272 


38^ 

„ 15| 
■14-^ 

■ :.37| 
- . 22f 

20 
, 14'J^ 
1,300 

■ ■■ If 


: ■455, 073 ■ 

1 , 04,), 43o 

;'.3l,941.; 

:■■, ■17, '275 
50, 818 
37,760 
2,103 
. ,684,040 


60^ 

1 00 

83 

4U 

96i 

83 

I5i 
12 16f 


10,706,850 
2/,'04J4, 505 
342,915 

■ 377,847' 
1,000,001 

4, UOo, >c4u 

42,364 
14,980,476 


Total 








1,523,169 




59, 438, 336 












INDIANA. 














Wheat 

Eye 

Oats 

Tobacco 

Hay 


bushels.. 

■ 

(( 
ti 

. pounds . . 
-tons 


116,069,316 
13,020,803 
371, 123 
8, 062, 351 
350, 504 
■ 299,388 
3,527,314 
8, 547, 889 
1,251,646 


401 

si- 

29| 
22^ 
18 . 
84 . 
639| 


2,873,003 
1,531,859 
: 30,420 
272, 3 / b 
;:'.15,779 
16, 633 
41,992 
13,*376 ■ 
■ 750, 988 


1 .i5^ 

98^ 
87|- 
78 

m 

9 40 


44,918,,823 
1/ , t>4o, loo 
298,135 
2, o94, od4 , 
345,246 
252, 42o 
2,751,305 
869,035 
11,765,472 


Total 








5, 546, 426 




, 81,748,014 












ILLINOIS. 














Indian corn 

Wheat 

Eye 

Oats 

Barley 

Buckwheat 
Potatpes . .. . . .. .. 

Hay 


bushels . . 

■ I i 

li 

.pounds 
Jtons 


177, 095, 852 
25,26(), 745 
833,009 
28,088,197 
1, 058, 931 
.■■■.■.■■287,379 
■5, 864,408 
18,867,722 
2,600,070 


11 

35 
21 

■ m: 

117 

■777 ■ 

. H 


5, 023,9% , 

2,'2yD, 977. , 

■;:.,:5i,oo4 ■;■. 

802, 520 
■.:50,425.'.> 
16,422 
50, 324 
24,283 
1,733,, 380 


29i 
1 09 

56| 

: 89| 

■ ■■■ 47i 

■^' .'■■■IOtV 
9 30 


51,800,535 
27,, 541, /o^ 
410,977 

0, /4i, JU/ 

600,943 
258,068 
2,770,933 
;i, 969, 316 
24,180, 651 


Tnial 








10,049,131 




116,274,321 
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— Showing tlie estimated^ amouut ^/^7>^^^;A7^.eZ^/ <^f;.-— Oontinued- 



Products. 



MISSOURI. 

Indian com bushels . 

Wheat " - 

Eye " - 

Oats — *' 

Barley ...-r-- - 

Buckwheat '* 

Potatoes '* - 

Tobacco pounds . 

Hay - ..tons 



Total. 



WISCONSIN. 

Indian corn bushels. 

Wheat............ - 

Kye v............. " - 

Gilts " - 

Barley . . " - 

Buckwheat . . . . " 

Potatoes.. *' - 

Tobacco. . - . -pounds- 

Hay tons ... 



52, 021,715 

2, 953,363 
218,529 
2,501,013 
148, 855 
72,461 
1,139, 057 
15, 237, 982 
519,479 



39 
12f 

m 

261 
23i 
20i 
122f 
940 
if 



o 



1, 333, 890 
231,636 
13,111 
90,534 
6, 402 
3,535 
9,347 
16,211 
296,702 



2, 001,368 



Total. 



IOWA, 

Indian com bushels. 

Wheat-- " - 

Eye - " - 

Oats... " - 

Barley*.. ...... " 

Buckwheat *' 

Potatoes ''' 

Tobacco - pounds . 

Hay ....tons .... 



13,449, 405 
20, 307, 9-20 
945, 400 
18, 466,758 
843, 649 
8.5,466 
4, 925, 341 
16-2, 891 
1,066, 182 



411 

m 

40| 
26.} 
JiO 
141f 
1,300 
3i 



324, 
1,208, 
■ 54, 
454,' 
31, 
4,' 
34, 

710, 



084 

805 

806 

IGO 

836 

273 

931 

125i 

788 



2, 823, 748 



Total - 



MINNESOTA. 

Indian corn bushels. 

Wheat " - 

Eye " ,- 

Oats... ....... " - 

Barley ^ . " . 

Buckwheat...- " 

Potatoes -- " - 

Tobacco - . pounds . 

Hay tons ... 

Total. 



62, 997, 813 
13, 698, 542 
119, 333 
12,007,380 
561,068 
293,646 
3,360,641 
419,811 
1,018,455 



5,577,795 
3, 425, 467 
178, 171 
3, 388, 848 
178,310 
35,414 
3,244,711 
30, 029 
274, 217 



421 
'14f 

38- 
251- 
181 
120^ 
883^ 
. If 



203- 
22i 
4H 
29 
23 
197 
1,000 
1 ^ 



1,478,822 
938, 229 
6,6-29 
315, 984 
20, 403 
15,999 
28, 005^ 
4751 
581,974 



3, 386, 520 



146,784 
171,273 
8,099 
81,659 
6,149 
1, 540 
16,420 
30 

161,304 
593,258 



1 m 



52 
62 

89f 
45t 

117fT 

: 89 

62i 
i:>f 
12 33 



1 



46 

09 
63 
28 

69 
36 
12 
10 14 



30 

1 m 

59 

26^ 

5()i 

82 

43 

m 

7 , 35i 



5H 
80 
65 
39 
55 
80 
35 
20 
8 59 



27,051,292 
4, 824, 336 
196,229 
1, 146, 297 
174, 566 
64,490 
720,011 
2, 038, 080 
6,301,276 



42, 516, 577 



6, 209, 
22, 135, 
595, 
5, 170, 
596, 
58, 
1,773, 
19, 
10,811, 



726 
632 
602 
692 
455 
972 
123 
547 
085 



47,370,834 



18, 899, 344 
13, 702, 788 
70,406 
3,145,934 
317,003 
244, 890 
1,445, 176 
81 , 863 
7,590,737 



45,498,141 



2, 872, 564 
2,740,374 
125,811 
1,321,651 
98,071 
, 28,331. 
1,136,649 
6, (.105 
2, 355,524, 

10,684,980 
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A^SJiowing l7t€ estimated amount m <5p^.-— OQlitinued. 



Products. 



, O CO 



■■PS 



■4 



,03 

^ . 

^25 



®. 'o 



O 



' ' KANSAS. : ' 

Indian porn . .. bushels.. 

Wheat 

Uje 

Oats...-,:.;.,:. 

Barley'.. -.'.-v...-;. ■ 
Buckwheat .... .... ' 

Potatoes . . * ' . . 

l^obacGO . . . pounds . . 
Hay . . .... ..tons 

NEBRASKA TERRITORY, 

Indian corn . \ . . . , j, bushels. . 

Wheat.;..;..;,::.....;/'* 

Eye;.....':..:..:-.;.. 

;Oats;..;..,,:..:,.;'-:; z;.. 
'■.Barley ■.■!;.. j ■,■'■."':" 
■Buckwheat . ■' ■ ' .■. 
Potatoes ' ' ' 

Tobacco L . , . V : . pounds . . 

Hay . - . ^ . tons , , - . 



6, 729,236 
191,519 
4,061 
lfi5,290 
6,661 
24,288 
276,720 
22,043 
118, 348 V 



2,494,084 
166, 348 
2,080 
335,926 
6,297 
6 146 
171,885 
1,270 
29,425 



Total. 



41* 

I5i 

23 

34i 

28^ 

25^ 

119 

533 
2 



46i 

18 : 

: ^'18' 
38f 
26f 
26f 
138f 
500 
2 



163,463 
12,768 
I76i 
4,567i 
235 
962 
2,325 

59,174 



53 

177 : 

1 09 
66i 

1 10| 

1 52i 
97 
'25 

8 00 



243,712 



53,636 
9,241f 
116 

8,614 
242 

230i 
1,246 

2i 

14,7121 



59 
1 49 
1 00 

.53^^ 
1 161 
: I 37i 
64i 
20i 
5 64 



88,041 



3,566,495 
338,989 
, ''4,426; 
102, 880 
,■7,332 
37, 039 
268,419 
5,511 
946,784 



'5, 347,;875 



4,471,510 

24,7, 859 
: .2,080 
179,262 

''■.,■■'■; 7, 356';' 
'■'■'■,■ 8,,^440'' 
110,866 
260 
165,957 



5, 193, 590 



TAblb B.— A general summary showing t estimated number of huskels, SfV., 
of each crop, the number of acres of eack, the value of eack, and the bushels, 
acres, and value of all, aiid the increase and decrease of. the same, for the 
yf'ar^ 1863^ 1864, and lS65y andthe comrparison between 1864 and 



ESTIMATED AMOUNT OF CiROPS, 





1863; , 


1864. 


1865.: 


Increase in 

,;18'65. 


Decrease in 
1865. 


Indian corn . bush . 


397,839,212 
173,677,928 
19,989,335 
170,129, 864 

' 12,,158,'^'1'95 
' 15,786,122 
98, 965,198 


530,451,403 
160,695,823 
19,872,975 
175,990,194 
10,716,328 
18,700,540 
96,532, 029 


704, 427, 853 

148,522,827 
19,543,905 

225,252,295 
11,3^1,286 
18,331,019 

101,032, 095 


173,976,450 


12, 172, 996 
329,070 


liye... — .. -do.- 
Oats ... /do.. 


49,262,101 
674,958 

4,500,066 


Barley .. . ... do.. 

Buckwheat., do.. 
Pqtat:oes,...;.,,4o'.., 

Total.... do.. 

Tobacqo . . pounds . 
Hay . — .tons. 


369,521 


888,546,554 

163, 353,082 
18, 346, 730 


1,012,959,292 

197, 460, 229 
18,116,691 


1,228,;501,280 

185,316,953 
23,538,740 


228,413, 575 
""5,'422,"649 


' 12,871,587 

12,143,276 
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ESTIMATED ACREAGE OF CROPS. 
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Indian corn . acres - 
Wheat .... ..do. - 

Eye ..do. . 

Oats .... - .— do. - 

Barley do. . 

Buckwheat . . do. 
Potatoes - . . -do. 
Tobacco - . . -do^ . 
Hay .... ...i do.. 

Total .do.. 



15,312,441 
13,098,936 
1,439,607 
6,686,174 
557,299 
1,054,060 
1,129,804 
216,423 
15, 641,504 



17,438, 752 
13, 158, 089 
1,410,983 
6,461,750 
540,317 
1,051,700 
902,295 
239, 826 
15, 034, 564 



55,136,2481 56,238,276 



18, 990, 180 
12, 304, 894 
1,396,123 
6, 894, 091 
542, 175 
1,057,084 
964,614 
236,363 
16,323,852 



58, 709, 376 



1,551, 428 . 



■432, 341:. 
1, 858 . 
5,384. 
6'^i, 319 . 

"i,'289,"288 . 



3, 342,618 



ESTIMATED VALUE OF CROPS. 



Indian com.-,.. 

Wheat.. 

Eye.... .... ... 

Oats 

Barley. .... ..... 

Buckwheat 

Potatoes . .. . 

Tobaccp . . ... 

Hay .... - 

Total value. . 



■I 



^278, Q89, 609 
197,992,837 
20, 589, 015 
105, 990, 905 
13, 496, 373 
12,660,469 
55, 024, 650 
24,239,609 
247, 680, 855 



955, 764, 322 



$527, 
. 294,' 
31, 
139, 
16, 
21, 
77, 
29, 
365, 



718, 183 
315,119 
975, 013 
381,247 
941,023 
986,763 
184, 043 
335 225 
707, 074 



1,504, 543,690 



$324, 168, 698 
217,330,195 
21,343,283 
93,745,314 
10, 330,294 
18,063,325 
65, 218, 428 
23,348,013 
273,812,617 



1,047,360, 167 



$203, 549, 485 
76, 984, 924 
10, 631,730 ' 
45, 635, 933 
6,610,729 
3, 923, 438 
11,965,615 
5, 987, 212 
91,894,457 



457, 183, 523 



EXPLANATION OF THE FOREGOING TABLES. 

"*T"^ Table A shows the estimated q^uantity in bushels, pounds, or tons of the crop of 
V1865, with the average estimated yield per acre, the price and the total value. 
[The quantity is estimated from the returns of county correspondents, reported 
in tenths of the previous crop, showing increase or decrease as the report gives 
more or less than ten tenths. These county returns, equitably averaged, give 
at least the united, deliberate judgment of a* corps of careful resident observers ; 
and if it is not absolutely correct, as it is not pretended to be, it is the nearest ap- 
proximate estimate ever yet attained for the guidance of interested producers 
and consumers who always do and ever will seek greedily current judgments 
concerning crop productions, however incomplete, partial, and unreliable. 

Table B shows the estimated quantity, acreage, and value of the p-incipal 
crops of 1863, 1864, and 1865. 

The immense value of the nine products enumerated, amounting to one-third 
of the entire aggregate of the national debt, exhibits the magnitude of our na- 
tional agriculture. The extraordinary prices prevalent in 1864, arising from 
the war demand and rise in gold, swell the aggregate to Sl,504,543,690, about 
fifty per cent, more than in 1865, when the aggregate quantity produced was ac- 
tually greater. It is possible, perhaps probable, that the next exhibit will 
show prices still further reduced. 

If, in addition to these products, the crops of cotton, hemp, sugar-cane, sor- 
ghum, tobacco, garden vegetables, fruits, and a multitude of smg,ll products; not 
enumerated, could be introduced into a grand aggregate, the sum would as- 
tonish even the political economist. 
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The following statement of the average rate of gold during the war will assist 
in understanding these variable values : 



Years. 


y,aluo of crops. 


Rate of gold. 


Gold increase 
per -cent. 


Increase Talue of 
crops per cent. 


ism 


, $706, 887, 41)5 ■ 
955,764,323, 


131 






1863...-- 


147 


12 ■ ■ ' . 


'35 ■ ■ 


1864 


1,440,415,435 


227 :. 


, 54 . ■■ , 


50 


1865-.. 


1,047,360,167 


140 


oS^ decrease. 


30. 4. decrease; 



AVERAGE VALUE OF CROPS PER ACRE. 



Tlie following tables are deductions from data furnished by the corps of sta- 
tistical observers who have reported to this department during the last four 
* years, A comparison of figures for the different States, furnished by independ- 
ent parties who could have no collusion with each other, •will show a similarity 
in circumstances that are similar, and marked differences where one would natu- 
rally expect them from superior culture or proximity to markets, that furnish 
indubitable evidences of approximate correctness. And yet they are not assumed 
to be entirely accurate, nor yet so accurate as they may be made in the future. 

It will excite surprise in the superficial observer, but not in t^ 
mind, that " sterile ISTew England " should show so large a value of products 
per acre. This value resiJts ■primarily from the markets created by manufac- 
tures, which also furnish the m^ahs and the indiice 

tion, and an encouragement to a greater expenditure of labor. It should be 
remeriibered that an acre of corn in New England means more than one hun^ 
dred and sixty rods of sbiV slightly scratched ; it means also manure and hard 
work. As to actual profit, in proportion to labor and money expended, it may, 
or it may not, equal a similar expenditure in the west. 

These tables teach, not only the value of home markets, but show how exces- 
sive charges for transportation are eating out the substance of the west, reducing 
home prices and farmers' profits, and consigning corn to the grate or furnace. 
It should teach the west to diversify its industry, and divert labor from wheat- 
growing to industries which make light products. It should teach the west to 
consume its own wheat and corn, as far as possible, and save to its soil the ele- 
ments of its fertility that are no\v wasted in the rivers of the east and of Europe. 

The cost of transportation is in part the cause of the following receding scale 
of values, from east to west : 



States, 


Value of Qorn. 


Value of wheat. 






■^48 80 


^■29 OS 


New Jersey .. - 




37 30 


\'28 25 


Maryland , 




^4 19 


21 73 


Ohio.-..,. 




20 20 


16 25 


Indiana. .... . 




17 96 


16 30 


lilindis 




,,' "14 47: 


14 36 


Iowa.,--- - - - - 




19 59 


■ ;12:8& 
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Nor is the diiSereiice due to yield, notwithstandiDg the fertilizers and the labor 
employed in the east, as is seeu : 



States. 



Vermont . . . 
New Jersey 
Maryland .. 
Ohio. ...... 

Indiana .... 

Illinois.---. 
Iowa.. . . ... 



Bushels corn per 
acre- 



37.61 
36. 25 
25.9 

32. 91 

33. 85 
32. 56 
36.06 



Bushels wheat 
per acre. 



15.07 

15.6 

11.5 

12.19 

13.1 

12. 83 

13:7 



These differences scarcely exist as to barley, for which the market is much 
the same in different sections. It is, moreover, a minor crop. 

Table 0.~iS7^<92^vVz^ the estimated average value of farm 'products per acre 
for the btates 7iamcdf from \SQ2 to ISQtby inclusive. 









MAINE. 












NEW HAMPSHIRE. 






Articles. 




























































1862. 


1863. 


1864. 


1865. 


1862. 


1863. 


1864. 


1865. 


Indian corn. 


|31 


96 


$36 27 


$56 


70 


|41 


14 


$34 


58 


$35 10 


$61 


72 


$40 


10 


Wheat...... .... 


24 


80 


21 12 


27 


18 


28 


80, 


22 


95 


26 88 


33 


50 


39 


74 


Eye... 


17 


04 


15 60 


24 


54 


19 


36 


16 


38 


20 64 


29 


58 


20 


56 




15 


12 


16 75 


22 


22 


15 


86 


11 


56 


16 74 


22 


08 


20 


06 


Barley..-^-, .... 


22 


04 


24' 84 


26 


10 


19 


20 


20 


54 


24 84 


'30 


42 


23 


63 




18 


20 


12 76 


24 


32 


18 


45 


13 


80 


23 80 


25 


3i 


16 


53 


Potatoes - . 


53 


55 


50 85 


95 


81 


78 


95 


39 


24 


5J 52 


98 


40 


81 


94 














165 


00 






200 00 


246 


25 


176 


00 


Hay 

y 


11 


U 


11 44 


, ,18 


37 


11 


81 


13 80 


14 00 


2t 


00 


14 


70 





VERMONT. 


MASSACHUSETTS. 




$30 45 


$38 28 


$76 05 


$50 42 


$31 45, 


$39 60 


$64 26 


$36 83 


Wheat 


21 60 


1.8 96 


36 05 


39 50 


27 37 


27 16 


38 56 


38 99 


Kye 


12 90 


17 55 


2c5 57 


20 50 


13 75 


20 64 


30 00 


19 10 




14 44 


19 20 


28 71 . 


20 87 


17 50 


20 80 


27 35 


18 72 




18 72 


27 82 


35 42 


31 «26 


22 62 


22 88 


35 60 


23 60 




12 69 


14 64 


19 99 


19 50 


15 12 


16 53 


20 31 


18 83 


Potatoes - - 


33 75 


48 50 


87 75 


63 88 


55 46 


72 08 


123 22 


76 99 


Tohacco 




160 00 




150 00 


160 16 


318 00 


412 50 


270 00 


Hay.-.. .... .. 


8 80 


8 59 


17 95 


13 80 


14 95 


23 44 


29 00 


28 00 



Corn 

Wheat. -.- - 

Rye.. 

Oats.. 

Barley 

Buckwheat. 
Potatoes - . . 
Tobacco — 
Hay 



RHODE ISLAND. 



$31 08 
30 00 
18 06 
21 60 
28 50 
15 30 
69 44 



19 00 



$40 95 

24 00 
20 40 
19 60 
27 14 
18 00 
73 15 

287 50 

25 00 



$63 22 
37 50 
34 00 
32 58 
41 00 



124 31 
405 00 
31 50 



$38 58 



22 05 
21 94 
36 43 



88 68 
300 00 
25 31 



CONNECTICUT. 



$26 88 
24 48 
12 04 
15 84 
21 25 

11 20 
48 60 

182 00 

12 60 



$39 60 

25 05 

17 36 
20 88 

26 50 
13 02 
71 69 

312 50 

18 75 



$56 11 
39 19 
28 65 
30 00 
42 54 
22 41 
108 73 
362 50 
32 40 



$38 28 
41 56 
18 37 
23 82 
32 20 
17 47 
92 45 

405 00 
29 37 
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NEW YORK. 



Corn - 

Yviieat. . - . , 

■Hje.- 

Oats 

Barley 

Buckwheat 
Potatoes — . 
Tobacco 
Hay--..... 





^33 00 


|49 28 




19 46 


30 50 




14 98 


24 72 


J6 10 


19 CO 


21 62 


30 74 


. 24 78 


32 69 


11 88 


11 68 


20 58 


47 50 


42 00 


76 ]2 


120 00 


233 40 


212 93 


14 00 


16 25 


25 48 



$22 80 
31 96 
15 50 
17 73 
22 54 
17 10 
66 34 

152 74 
17 26 



NEW JERSEY. 



$25 JO' 
24 '7G'' 
14' 04" 

15 18 
18 75 ' 

16 33 
55 00 



15 GO 



$34. CO 


'' $53' 87,,', 


',"'■$36 19 


: 24 ,48 


34 95 


„ 28 8S 


■J7 10 


'' : 22'. 88' 


'',.' 14 ''04 


17 52 


. '29 '."62 


16 48 


'23' '54 


35 70' 


24 64' 


14 ,40. 


,':24 '48' 


20 83 


, '46 50 


93 60 


,' 78. 73 


216 00 




200 00 


28 50 


,' ,,4'l'-98.. 


24 30 



Articles. 


PENNSYLVANIA. 


MARYLAND. 




























1862. 


> 1863. ■ 


1864., 


1865. 


1862. 


\ ,' 1863. ' 


1864.'; 


'1865- 


Co.rn .--...'.''..'..,' 


^20 '"16 


■.|31.."02 


$45 


64 


$32 


00 


$17, 


36 


$20 


,'93 


p4 83'' 


''$23 66' 


AVheat.. '.'-,-. 


21 96 


, 19 88 


28 


80 


25 


09 


19 


46 


18 


04 


29 90 


'" 19,52 


Eye.-.. 


12 96 


14 04 


24 


25 


17 


57 " 


12 


80 


12 


96 


22 96 


: ' 8 79 


Ojits,-.j- .;v^'---' 


13 69 


17 25 


25 


45 


16 


32 


10 


40 


■'.'''^''9 


,45' 


,' .,'19"l'4v 


10 50 


Barley . 


24 65 


26 62 


30 


78 


21 


58 


27 


84 " 


''"24 


00 


47 65 


..''26 '',81', 


Buck wheat i.. ... 


: .il4'40^"','. 


'' i2*'45 


21 


87 


17, 


00 


18 


27,.'.', 


18 


69 


'','.30 '97-' 


'■^',21'.';.5.3. 


Potatoes - . - ..... . . 


'',■' "57 QO 


60 14 


98 


]9 


73 


'87 


'62': 


37,.'' 


50 


41.'' 


66 00 


".'55 '"'02', 




156 24 


324 80 


197 


67 


89 


59 


102 


63 


65 


00 " 


102 '50 


' 79 ' 41. 


Hay....—..... 


16 00 


19 00 


31 


91 


17 


97 


21 


00 


27 


50 


36 00 


.'■^',64 



DELAWARE. 



Corn. 

Wheat.---- 

Eye...... . 

Oats.-..,... 
Barley.., . . 
BackwHeat. 
Potatoes . - . 
Tobacco - - . 
Hay.-.--. 



$10 40 
16 80 
10 80 
8 75 
42 50 
15 00 
56 QO 
36 00 
19 25 



$25 00 


$31 51 


28 80 


30 36 


i 10 00 


24 54 


]4 00 


19 20 


24 00 


50 63 


10 00 


20 00 


,60 00 


165 00 


54 00 




25 00 


45 00 



$12 37 
15 00 



5 64 

6 65 

10 50 
87 18 
60 00 
21 25 



EENTU.GKY. 



$27 55, 


'■ $14 73 


20 14 


12 36 


18 16 


8 40 


19 22 


n 19 


37 14 


23 01 


27 96 


,29 74 


89 01 


53 49 


'92 40 ■ 


88 38 


26 88 


16 94 





OHIO. 


MICHIGAN. 


Corn 


$14 


52 


',$17' 


76 


$30 


08 


$18 


43 


$17 


22' 


$20 


72 


$30 


66 


$23 


14 


Wheat.- — .. 


15 


36' 


14 


69 


19 


78 


15 


17 


18 


00 


.17' 


03 


23 


52 


25 


85 


Eye...... 


9 


60 


12 


32 


16 


19 


9 


09 


9 


72 


11 


57 


16 


70 


12 


03 


Oats.-.^.-. ....'-. 


,'''4 


95 


13 


92 


20 


84 


10 


82 


8 


06 


14 


85 


19 


68 


15 


10 




19 


75 


25 


30 


36 


92 


20 


31 


21 


00 


., 22 


89 


30 


03 


21 


87 


Buckwheat. — 


12 


19 


9 


,57 


18 


70 


14 


61 


9 


89 


9 


70 


14 


22 


17 


60 


Potatoes .... .... 


40 


80 


'm 


72 


87 


60 


76 


22 


41 


54 


48 


96 


\'64 


38 


54 


53 


Tobacco .... 


103 


40 


105 


98 


117 


.52 


67 


70 


130 


00 


198 


03 


200 


00 


201 


50 


Hay-.. 


10. 


50 


16 


,75 


25 


77 


13 


33 


12 


00 


14 


06 


21 


48' 


21 


90 
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ILL ^is. 



$12 18 


$16 32 


$27. 70 . 


$15 63 


$9 20 


^3 64 


$24 75 


$10 32 


14 08 


15 12 


24 50 


11 51 


10 64 


2 60 


22 21 


11 99 


10 60 


14 88 


18 34 


9 80 


8 60 


11 84 


15 22 


8 05 


4 05 


13 92 


19 18 


10 62 


4 80 


13 44 


19 01 


, , 8.40 


25 49 


28 57 


37 44 


21 86 


21 60 


20 90 


30 14 


11 91 


12 50 


13 76 


23 00 


15 78 


9 89 


'"7^:,81 


18' 7o:. 


/'-:i5..."'7i 


44 80 


47 12 


79 60 


65 52 


40 00 


51 80 


93 44 


. .SS' 28 


133 08 


92 28 


119 84 


65 01 


154 14 


84 92 


146 42 


81 09 


12 18 


18 12 


26 72 


15 67 


13 60 


17 25 


23 00 


13 95 



Articles. 


MISSOURI. 


WISCONSIN. 
































1862. 


1863. 


1864. 


1865. 


1862. 


1863. 


1864. 


1865. 




$9 88 


$15 


08 


$26 


00 


$20 


28 


$16 


00 


$17 


01 


$29 


14 


$19 09 


Wheat. 


13 09 


16 


32 


24 


85 


20 


73 


13 


26 


12 


as 


14 


09 


18 31 


Kye 

Oats 


7 65 


10 


88 


17 


44 


14 


95 


8 


82 


11 


10 


13 


37 


10 87 


7 ■■•56 


14 


25 


18 


05 


12 


08 


14 


28 


14 


04 


16 


50 


11 38 


Barley 


21 06 


22 


54 


33 


97 


27 


26 


23 


43 


21 


12 


19 


74 


18 73 


Buckwheat 


12 00 


10 


08 


16 


81 


18 


24 


11 


44 




60 


14 


64 


13 80 


Potatoes . - - 


36 49 


60 


75 


68 


38 


76 


23 


48 


32 


37 


83.' 


64 


90 


51 00 




120 00 


86 


25 


76 


27 


125 


72 


144 


00 


134 


29 


147 


00 


156 00 


Hay 


12 00 


17 


50 


25 


89 


21 


78 


11 


80 


13 


50 


14 


86 


15 21 



IOWA, 





$30 


02 


$10 


80 


$24 


78 


$12 


78 


$17 


10 


$14 


03 


$31 


02 


$19 


57 


Wheat-.... .... 


9 


66 


10 


64 


16 


48 


14 


63 


11 


20 


9 


80 


15 


15 


16 


48 


Rye...... ..... 


9 


20 


10 


62 


13 


80 


10 


81 


6 


72 


10 


80 


13 


19 


14 


52 


Oats...--.. .... 


8 


58 


10 


14 


16 


96 


10 


00 


13 


33 


17 


28: 


21 


13 


16 


18 


Barley . .... 


15 


66 


20 


16 


25 


25 


14 


20 


16 


66 


19 


20 


21 


83 


15 


95 


Buctwheat . 


10 


73 


14 


88 


19 


95 


15 


31 


10 


92 


10 


79 


20 


97 


18 


40 


Potatoes.. 


46 


08 


37 


31 


84 


51 


51 


74 


43 


75 


45 


32 


75 


60 


68 


95 


Tobacco.... .... 


113 


28 


134 


10 


239 


25 


172 


24 


125 


40 


84 


00 


160 


00 


200 


00 


Hay 


16 


00 


12 


25 


15 


45 


12 


87' 


12 


00 


9 


00 


14 


04 


14 


60 



MINNESOTA. 



Com.--.-.. ... 

Wheat 

Eye. ...... ... 

Oats - — 
;Barley . - 
Buiik wheat ... . 

Potatoes . ^ . - 
Tobacco.-- - - r- 

Hay.......... 



KANSAS. 



$12 80 


$13 20 


$34 25 


$21 82 


15 54 


14 08 


30 15 


26 90 


,14 84' 


12 40 


21 25 


25 07 


10 23 


11 40 


27 98 


22 60 


24 05 


21 50 


29 21 


31 39 


15 30 


13 23 


18 75 


38 50 


52 92 


'47 94" 


115 24 


115 43 


205 00 


176 do 


75 94 


133 25 


10 20 


10 00 


21 67 


16 00 



NEBRASKA TERRITORY. 



$28 21 
21 00 
20 64 
19 13 
24 50 



107 47 
""'9"99" 
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Table D. — Showing the average cash/vahie of farm products per acre for four 
years, from 1862 to 1865, inclusive. 



States. 


Corn. 


Wheat, 


6 
>^ 


Oats. 


Barley. 


Buckwheat. 


Potatoes. 


Tohacco, 


1^ 

c3 




^41 


52 


$25 


48 


|19 


28 


$17 


49 


$23 


04 


$18 


43 


$69 


79 


$165 


00 


$13 


18 


New Hamjishire 


42 


87 


30 


77 


21 


79 


17 


61 


24 


85 


19 


86 


67 


77 


200 


00 


15 


87 




48 


80 


29 


03 


19 


88 


20 


80 


■28 


30 


16 


70 


59 


72 


155 


00 


12 


28 




43 


03 


33 


02 


20 


87 


21 


09 


26 


17 


17 


70 


81 


94 


290 


16 


23 


85 




43 


46 


.30 


87 


23 


63 


23 


93 


33 


27 


18 


00 


88 


89 


293 


62 


25 


20 




40 


22 


32 


57 


19 


10 


22 


63 


30 


62 


16 


02 


80 


37 


315 


50 


23 


28 




32 


04 


26 


10 


17 


41 


'18 


76 


27 


69 


15 


31 


57 


99 


179 


77 


18 


25 




37 


30 


28 


25 


17 


01 


19 


70 


25 


66 


19 


01 


68 


46 


208 


00 


27 


44 




32 


20 


23 


93 


17 


20 


18 


18 


25 


91 


16 


43 


72 


30 


192 


07 


21 


Oil 




24 


19 


21 


73 


14 


38 


12 


37 


31 


57 


22 


36 


58 


45 


87 


38 


27 


28 




19 


82 


22 


74 


15 


11 


11 


90 


30 


94 


13 


87 


92 


04 


50 


00 


27 


62 




21 


14 


16 


25 


13 


28 


15 


20 


30 


07 


28 


85 


71 


25 


90 


39 


21 


91 




20 


20 


16 


25 


11 


80 


12 


63 


25 


57 


13 


77 


64 


83 


98 


65 


16 


59 




22 


93 


21 


10 


12 


50 


14 


42 


23 


95 


12 


85 


52 


35 


182 


38 


17 


36 


Indiana - , 


17 


96 


16 


30 


13 


40 


11 


94 


28 


34 


16 


26 


59 


26 


102 


55 


18 


17 




14 


47 


14 


36 


10 


93 


11 


41 


21 


14 


13 


03 


60 


13 


116 


64 


16 


95 




17 


81 


18 


75 


12 


73 


12 


98 


26 


21 


14 


28 


60 


46 


102 


06 


19 


29 




20 


31 


14 


63 


11 


04 


14 


05 


20 


75 


11 


87 


50 


51 


145 


32 


13 


84 




19 


59 


12 


85 


11 


11 


11 


42 


18 


82 


15 


22 


.54 


91 


164 


72 


14 


14 




20 


43 


13 


36 


11 


31 


16 


98 


18 


41 


15 


27 


'.58 


40 


142 


35 


12 


41 




20 


52 


21 


67 


18 


59 


18 


05 


26 


54 


21 


44 


82 


88 


147 


55 


14 


47 


ISTebraska Territory* . 


27 


82 


23 


91 


19 


32 


19 


88 


27 


76 


36 


66 


98 


45 


102 


50 


10 


63 



*Average of 1864-'65,. No returns for 1862-'63. 



Table Yj.— Showing the average yield of farm products per acre for four years t 
from 1S62 to IS6 5, inclmive. 



States. 




c3 






i 


[wheat. 


toes. 


o 
o 






d ■ 

M 


CD 










<^ 


o 






o 
O 






o 




pq 


o 


H 






Bush. 


Bush. 


Bush. 


Bush. 


Bush. 


Bush. 


Bush. 


Us. 


" Lbs, 


Maine ... 


31.5 


12. 86 


14.37 


27. 25 


22. 50 


22. 37 


136. 87 


750.1 


1868. ' 


New Hampshire . - - 


32. 62 


14. 19 


16. 12 


28.62 


22. 06 


18. 85 


126. 37 


862. t 


2075. 


Vermont . 


37. 64 


15.07 


15.3 


35. 


25. 18 


24, 05 


139. 62 


775. § 


2150. 


Massachnsetts - - . 


33.7 


16. 15 


15.18 


28.32 


21.87 


18. 71 


115. 31 


1298.5 


2408. 


Rhode Island- ._!._... 


33.44 


17. t 


18. 25 


34.62 


26. 12 


17.5 


113.5 


1166. 6t 


2219. 


Connecticut . - , 


31.8 


16,5 


14. 25 


31.94 


24. 25 


15.7 


116.8 


1337. 5 


2375. 


Kew; York... 


30. .33 


15. 08 


15.7 


30.1 


22.7 


18.5 


107. 8 


1078.5 


2577. 


ISTew' Jersey. ' — 


36. 25 


15.6 


15. 


30. 47 


92. 25 


17.9 


88.05 


1100. § 


3044. 




34,6 


14. 05 


14.7 


31.3 


22.8 


18.5 


99,14 


1070. 4 


2?50. 




25.9 


11.5 


16. 06 


23.5 


27. 79 


23.2 


74.9 


778.0, 


2891. 


Delawwe --. 


20. 46 


13. 13 


14.55 


20. 25 


19. 75 


17. 62 


106.1 


366. 66 


2750. 


Kentucky* 


31. 25 


8. 75 


11.2 


24. 29 


22. 22 


20.08 


70. 05 


353. 25 


2733, 33 


Ohio 


32.91 


12. 19 


13.69 


24.9 


23. 34 


16. 75 


82. 75 


827. 9 


2733. 33 


Michigan, 


32. 96 


14. 66 


14. 44 


29. 19 


22.7 


16. 25 


113. 6 


1066. 5 


2831. 




33. 85 


13. 1 


15. 55 


23. 65 


24.55 


19.4 


84.5 


843. 4 


3078. 






12. 83 


16.83 


27.5 


25.4 


17. 1, 


92. 06 


862. 75 


3100, 


Iviissouri 


33. 2 


14. 99 


16. 58 


26. 15 


24.06 


18.8 


88.3 


813. 


2964. 


Wisconsin 


34.9 


14.3 


15. 62 


34. 29 


23. 69 


18. 1 


126.9 


1128. 25 


2809. 




36.06 


13.7 


18. 53 


33.8 


24.8 


20. 29 


107. 8 


882. 3 


3550. ■ 


Minnesota 


34. 75 


16. 98 


19. 66 


35. 06 


26. 75 


19.9 


146.75 


, 910. 


3350. 


Kansas - — 


37.54 


16.8 


22. 


31.5 


28. 3 


22.8 


93. ' 


778. 25 


3683. 


Nebraska Territory*. . . 


37.5 


16. 


17. 


16. 66 


23. 27 


t26. 66 


95. 16 


587.5 


3333. 



* For 1864-'65. t Average of 1863-'64-'65. J Average of 1865. ^ Average of 1863-65. 
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TH^ FAEM STOCK OF 1865. 

' The estimates of tlie number of eacli kind of farm stock are made for each 
county by our corps of statistical correspondents according to their best judg- 
ment, after careful examination and mature reflection, first, in comparison with 
the published census returns, and then, year by year, with the estimates of 
the preceding year, the expression being in a certain number of tenths of such 
preceding crop. Jj'4^hese estimates were made in January, 1866, and show 
3,899,019 horses, against 3,740,933 in January, 1865. Mules, 250,151; for 
1864, 247,553. Cows, 5,779,644; for 1864, 5,768,130. Other cattle, 6,895,324; 
for 1864, 7,072,591. .Sheep, 32,695,797; for 1864,28,647,269. Hogs,13,616,876; 
for 1864, 13,070,887. 



Table Y.—SJiowing the estimated total numher and total value of each land 
of live stocky and the general average frice thereof ^ for each Slate^for Feb- 
ruary\ 1866. 





HORSES. 


■ ■ ; — £i_ 

MULES. 


* States. 




















Number. 


Average 


Total value. 


.^Number. 


Average 


Total value. 






price. 






price. 






50, 844 . 


$83 


82 


14,262,955 


140 


$75 


00 


$10,500 


New Hampshire. 


34,749 


,74 


38 


2,335,139 


9 


42 


22 


■ ■'dm 


Vermont - 


47, 781 


72 


31 


3,651,752 


42 


70 


00 


3,325 


Massacliiisetts. .. 


48,509 


79 


00 


"3, 839,970 


119 








Rhode Island 


6, 828 


89 


00 


607, 9J 6 






Crmnecticut 


38, 009 


82 


56 


3,138,108 


105 


145 


00 


15,225 


Nevv York 


408, 763 


92 


41 


37, 774, 098 


2,078 


100 


43 


238,795 


New Jersey . 


79, 599 


116 


77 


9, 295,228 


7, 497 


122*00 


914,715 


Pennsjlvania 


396, 623 


95 


31 


37,803,438 


13, 915 


108 


43 


1,506, 848 


Maryland 


83, 334 


85 


90 


7, 358, 599 


10, 558 


102 


65 


1, 083, 852, 


Delaware _ . 


15, 523 


80 


10 


1,244,500 


2, 280 


92 


28 


210,400 


Kentucky 


209,136 


76 


97 


16,099,176 


59, 752 


101 


98 


6, 073,718 


Ohio 


520, 498 


74 


37 


38,710,308 


7,539 


89 


33 


675, 251 


Michigan 


171,956 


88 


22 


15, 169, 612 


699 


106 


69 


74, 574 


Indiana 


377, 215 


73 


80 


27,839, 973 


21,878 


91 


00 


1,991,071 


Illinois 


574, 205 


79 


61 


45,715,740 


50, 899 


98 


00 


5, 033, 951 




235, 375 


74 


11 


17, 453,777 


52, 127 


95 


76 


4, 982, 345 


Wisconsin 


174, 608 


100 


38 


17, 527, 344 


1,956 


113 


00 


221,211 


Iowa 


342, 136 


85 


82 


29, 365,545 


14, 036 


110 


65 


1,553,107 


Minnesota 


39, 500 


105 


33 


4,160,565 


789 


117 


00 


93, 342 




32,469 


77 


28 


2, 509, 383 


2,490 


92 


31 


229,854 


Nebraska Ter 


11, 359 


97 


00 


1,022, 687 


1,243 


128 


56 


147,375 


Total... 


3, 899, 019 




326,885,813 


250, 151 




25,039, 839 




83 


84 






100 


09 
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Table F — Continued. 



States 


cows. 


OTHER CATTLE. 


Number. 


Average 
price. 


Total value. 


Number. 


Average 
price. 


Total value. 


Maine 


129, 891 


$56 


28 


$7, 310,265 


155,541 


S41 


70 


' $6, 486, 625 


New Hampshire - 


74, 378 


43 


22 


3, 214, 617 


114,770 


38 


15 


4,378, 492 


Yermont 


162, 356 


54 


28 


8, 812, 684 


143, 404 


43 


00 


6,169,644 


Massachusetts 


127, 415 


62 


00 


7, 899, 730 


116,758 


37 


94 


4, 430, 330 


Ehode Island 


20, 581 


65 


66 


1,351,485 


20,417 


46 


53 


950, 160 


Connecticut 


112, 482 


53 


75 


6, 045, 907 


139, 754 


41 


67 


5,824,299 


]S[ew York - 


1,237, 631 


55 


14 


68, 242, 973 


726, 4] 2 


38 


53 


2o, 995, 667 


New Jersey 


131, 170 


70 


00 


9, 181,900 


89, 790 


48 


58 


4,362,510 


Pennsylvania 


655, 397 


51 


18 


33, 962, 485 


693, 351 


34 


72 


24,079,491 


Maryland . , 


94, 845 


41 


20 


3, 907,614 


115, 623 


25 


43 


2, 900, 022 


Delaware 


19^ 215 


75 


00 


1,441,125 


30,143 


39 


72 


1,198,555 




155, 112 


50 


00 


7,755,600 


39J,764 


35 


38 


13,789,986 


Ohio 


DU'l. VUO 


47 


33 


OA, ^O/^, ^Iv 




31 


76 




Michigan 


219; 784 


43 


52 


9, 564, 100 


296,111 


31 


56 


9,347,791 


Indiana 


422, 883 


50 


33 


21,285, 111 


502, 844 


25 


00 


12, 691,659 


Illinois . 


523, 761 




84 


18, 247, 833 


922', 874 


21 


64 


19' 964^ 055 


Missouri 


251,088 


■*32 


87 


8, 253, 261 


447, 456 


22 


61 


10,119, 166 


Wisconsin 


284, 286 


35 


33 


10, 044,872 


375,802 


28 


12 


10, 588, 108 




313, 739 


30 


12 


9, 45], 387 


570, 693 


23 


15 


13,215,097 




86, 644 


34 


92 


3, 025, 608 


135, 653 


'27 


60 


3, 744, 542 




71,996 


. 27 


94 


2, 013, 568 


130, 307 


25 


00 


3, 256, 499 


Nebraska Ter 


20,925 


34 


86 


637, 166 


64,326 


26 


22 


1,687, 174 


Total- 


6, 779, 644 




273, 081,701 


6, 895,324 




210,778,336 




47 25 


35 57 













Sta,tes. 


SHEEP. 


HOGS. 


Number. 


Average 
price. 


Total value. 


Number. 


A%^erage 
price. 


Total value. 


Maine , 


1,041,724 


u 


67 


$4,870, 060 


35, 355 


^24 


64 


$T71,406 


New Ham p shire - 


677, 571 


4 


84 


3,273, 796 


31,333 


21 


00 


660, 198 


Vermont 


1,377,206 


5 


92 


8, 163, 922 


32,908 


20 


43 


672, 405 


Massachusetts . . . 


210, 036 


5 


30 


1,063, 306 


45,549 


22 


61 


1,029,858 


Ehode Island 


35, 884 


6 


00 


216, 021 


11,690 


21 


41 


250, 335 


Connecticut - . _ . . 


188, 308 


5 


97 


1,123,727 


52, 356 


20 


12 


1,053, 664 




5,117,148 


5 


00 


25,688, 083 


671,984 


14 


33 


9, 632, 890 


New Jersey 


181,096 


6 


55 


1, 186, 179 


192, 630 


15 


64 


3,014,653 


Pennsylvania 


3, 230, 440 


4 


90 


15,837,222 


892, 032 


11 


94 


10,658,259 




262, 576 


5 


83 


1,531,693 


368, 396 


9 


17 


3, 380, 033 




17, 500 


4 


25 


74, 374 


32, 098 ■ 


9 


37 


300, 915 


Kentucky , 


864, 068 


3 


97 


3, 394, 920 


1,794,556 


7 


37 


13, 234, 850 


Ohio 


6, 568, 052 


4 


58 


30,103,572 


1,838,481 


9 


62 


17, 695, 377 


Michigan 


3, 473, 075 


4 


26 


14,795,200 


351,017 


8 


66 


3, 139, 845 


Indiana 


2, 783, 367 


3 


30 


9, 393, 864 


2,261,780 


6 


83 


15, 455, 393 


Illinois. ---- 


2, 446, 081 


3 


77 


. 9,240,417 


1,976,208 


8 


73 


17,257,236 




830, 999 


2 


87 


2, 391,200 


988, 857 


5 


88 


5,816, 950 


Wisconsin 


1,260,900 


4 


71 


5,945, 143 


357, 668 


9 


25 


3, 308, 429 


Iowa - . - - - 


1, 950, 752 


3 


78 


7,378,719 


1,423, 568 


7 


71 


10,, 982, 827 


Minnesota 


90,496 


. 4 


22 


382, 119 


127,701 


9 


91 


1,265,031 


Kansas. 


82, 662 


3 


80 


314,253 


95,429 


8 


42 


803, 749 


Nebraska Ter 


15, 766 


3 


67 


57, 907 


35, 280 


8 


20 


288, 855 


Total 


32,695,797 




146, 425,697 


13,616,876 




120,673, 158 




4 50 


8 86 
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Table G^. — Showing the total value of live stock in the following States for 
tJie years lSm, lSQ5, and im^. 





1860. 


January, 1865, 


February, 1866. 




^15 437 f>33 


SQl 5*^0 lO« 


<^9^ 711 Rn 




10 Q94 fi97 


±0, OUU, DJ 


J.O, OO.'^, \j<>4i 


Vermont 






97 47^ 7"^9 


QiSs Sjclitis ctts 




17 f^lR 7ft'^ 
J. » , ut>o, / 00 




Kliode Isla-nd 


2 042 044 


2 67^^ 09Q 


3 '^75 Q17 


C OHUGcticut 




tt44 E^74 


17 900 Q'^n 


Nsw York 


1f)Q Qi^fi QQ« 

JLv/Oj OtJUj 


14ft f^QO 

i'^O, tJOU, Di^L/ 


170 p,r:,9 Kfiif? 
OO/i, OUu 


Wpw .Tptsjpv 




99 AT^ 49Q 








10^ «fi9 if^i 

XU<J, CU/Cj J-Ui. 


19^-^ ft47 74*^ 


IVTarvlanfl 




Xi7, Xt>i7, UOO 


/i/U, i D I , Oii5 


DGlawsrs 


144 70f> 








UJ-) OUOj /COl 


79Q ^^^4 


RO '^4P 9J^n 


Ohio-- - 


-80,384,819 


126,979,891 


141, 215, 182 




23,714,771 


47, 311,803 


52, 091, 122 




41,855,539 


82,543,704 


88, 657, 071 




72,501,225 


116,588,288 


115,459,232 




53, 693, 673 


44,431,766 


49,016,699 




17, 807, 375 


36,911,165 


47, 635, 107 




22, 476, 293 


66, 572, 496 


71, 946, 682 




3, 642, 841 


8, 860,015 


12, 671,207 




3,332,450 


7,324,659 


9, 127, 306 




■, 1,128,771 


3,216,312 


3, 841, 164 


Total... 


658,577,284 


991, 133,353 


1,102, 884, 344 



FARM STOCK OF THE UNITED STATES AND EUEOPE. 

A comparison of the farm stock of this country and European nations illus- 
trates well the extent and munificence of our agricultural resources. A yast 
area of great fertility has enabled us, in the very brief period of our national 
history, to secure an ampler supply of meat than any other civilized nation in 
proportion to population. ^ 

There ha^ been a loss, to be sure, since 1860, by the waste* of the war, In 
every thing except sheep. It is a loss, however, that stock-growing enterprise, 
stimulated by high prices, will soon repair. The increase of sheep to double 
their numbers in 1860 is an earnest of what can be accomplished by such an 
incitement. If the States reported in the following tables may be assumed fairly 
to represent this decrease for the whole country, including the southern States 
and their heavy losses on the one hand, and the steady increase of stock in the 
Pacific States on the other, the per centage of decrease since 1860 may be esti- 
mated as follows: horses, ten per cent.; mules, twenty per cent.; cattle, seven 
percent.; swine, twenty-two per cent. 

The following is the statement for 1860 for the whole country : 



Horses ^ 6,249, 174 

Mules..... 1, 151, 148 

Cattle - 25, 616, 019 

Sheep. . , , 22, 471, 275 

Swine y 33,512, 867 
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But tliere is anotlier return of the assistant marslials in charge of tlie census, 
wbicii includes stock not on the schedules of farmers, representing stock in 
market, in transitu, or in the hands of individuals not stock-growers. Add this, 
and the exhibit is as follows : 



Horses - 7, 434, 688 

Mules - ---- 1,317,934 

Cattle 28,963,028 

Sheep - 23,977,085 

Swine... 36,980,772 



Table M—An exhibit of the estimated numbers of the several kinds of farm 
stock of U, States in January, IS^Q, as compared with the census exhibit of 1860. 



Stales. 


HORSES. 


MULES. 


CATTLE. 


1860. ■ 


1866. 


1860. 


1866. 


1860. 


1866. 




60, 637 


50, 844 


104 


140 


376, 933 


285, 432 




41,101 


34, 749 


10 


9 


264, 467 


189, 148 




69, 071 


47,781 


43 


42 


370,450 


305,760 


TVTasfta.f.lmsp.t.ts . 


47,786 


48, 509 


108 


119 


279,914 


244, 173 




7,121 


6,828 


10 




39, 105 


40, 998 




33,276 


38, 009 


82 


105 


243,907 


252, 236 


New York 


503,725 


408, 763 


1,553 


2, 078 


1,973, 174 


1, 964, 043 


l^ew Jersey . 


79,707 


79, 599 


6,362 


7,497 


238,794 


220, 960 




437,654 


396, 623 


8, 832 


13, 915 


1,419,493 


1,348,748 




93, 406 


83, 334 


9, 829 


10,558 


253,241 


210, 468 


Delaware 


16,562 


15, .523 


2,294 


2,280 


57,721 


49,358 




355,704 


209, 136 


117, 634 


59, 752 


836, 059 


546,876 




625, 346 


520, 498 


7, 194 


7,539 


j,634, 740 


1, 375, 596 




136, 917 


171,956 


330 


699 


479,844 


515, 895 




520, 677 


377, 215 


28, 893 


21,878 


1,069,384 


925, 727 


Illinois 


563,736 


574, 205 


38, 539 


50, 899 


1,583,813 


3,446, 635 


Missomi 


361, 874 


235, 375 


80, 941 


52, 127 


1,168,934 


698, 544 




116,180 


174, 608 


1,030 


1,956 


521,860 


660, 088 


Iowa.- - 


175,088 


342, 136 


5,734 


14, 036 


540, 088 


884, 432 




17, 065 


39, 500 


377 


789 


] 19, 257 


222,297 




20,344 


32, 469 


1,493 


2,490 


93,455 


202, 303 


I^ebraska Territory 


4,449 


11, 359 


469 


1,243 


37, 197 


85, 251 




4,287,426 


3, 899, 019 


311,864 


250, 151 


13, 599,880 


12,674, 968 
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States - 



Maitie ^ 

New HampsMre --. 

Vermont 

Massachusetts 

Rhode Island , 

Connecticut 

New York , 

New Jersey 

Pennsylyania- - - - - . 

Maryland 

Delaware 

Kentucky 

Ohio. , 

Michig-an 

Indiana . - - . . 

Illinois 

Missouri „ ._. 

Wisconsin 

Iowa - . 

Minnesota--- - - . , 

Kansas - 

Nebraska Territory 

Total — - .-. 



SHEEP, 



i860. 



452, 472 
310, 534 
752, 201 
114,829 

32, 624 
117, 107 
617, 855 
135, 228 
631,540 
155, 765 

18, 857 
938, 990 
546, 767 
271,743 
991, 175 
769, 135 
937, 445 
332, 954 
259, 041 

13, 044 

17,569 
2, 355 



1866. 



1,041,724 
677, 571 

1, 377, 296 
210, 036 

35, 884 

188, 308 
5,117,148 

181,096 
3,230, 440 

262,576 
17, 500 

864, 068 
6,568, 052 
3, 473, 075 
2, 783, 367 

2, 446, 081 
830, 999 

1,260, 900 
1, 950, 752 
90,496 
82,662 
15, 766 



15, 419,230 



32,695,797 



1860. 



54, 783 
51,935 
52, 912 
73, 948 
17,478 
75,120 
910, 178 
236, 089 
1,031,266 
387,756 
47, 848 
2,330,595 
2,251,653 
372, 386 
3,099,110 
2,502,308 
2, 354,425 
334,055 
934, 820 
101,371 
138, 224,; 
25,369 



17,383,629 



1866. 



35, 355 
31 ; 333 , 
32, 908 
45, 549 
11,690 
52,356 
671, 984 
192, 630 
892,032 
363, 396 
32, 098 
1,794,556 
1,838.481 
351,017 
2, 261,780 
1,976,208 
988, 857 
357, 668 
1,423,568 
127, 701 
95,429 
35, 280 



13, 616, 876 



Table I.^ — The folIowiBg is a table showing the results of the official census 
recenfly (and for the first time) taken in Great Britain. As in our own census, 
the figures are more likely to be too small than too large, on account of the 
lurking suspicion (which also affects the accuracy of our own census to some 
extent) that taxation is at the bottom of all inquisition into the farmers' affairs* 
The English papers stoutly affirm the existence of such a feeling in the present 
case: 



Divisions of United Kingdom. 


Date of return. 


CATTLE. 


Cows. 


* 

Other cattle. 


Total. 




March 5, 1866 
do . 


1,290,529 
222, 546 
370, 457 

1, 386, 176 
7,755 

5,815 
3, 030 


2,016,505 
318, 855 
566, 954 

2, 107, 238 
10,932 

6,222 
3, 946 


3, 307. 034 
541,401 
937, 411 

3,493,414 
18, 687 

12, 037 
6, 976 








Year 1865 


Channel Islands : . 


March 5, 1866 
-do.. ..- 


(tU p.rri Rp,v- Ano.--^ 


rln 




3,286,308 


5, 030, 652 


8,316,960 
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Ti^ABh^ IS..— Showing the nnmhef of cattle, sheep, and swine, at the dates men- 
tionedy in the several nationalities of Europe, 



Countries. 


Bate of returns of 
livestock. 


Population accord- 
ing to latest re-, 
turns. 


CATTLE. 


Cows. 


Other cattle. 


Total. 


XJnited. Kingdom 


1865-*66 - 
1859-'63 - 
1861-.-.- 

1860 

1862 , , 
1852 to! 
1863, / 

1864 

1856 


29, 070, 932 
74, 139, 394 
2,646,051 

3,859,728 
18,491,220 

9,395,738 

3,618,459 
4, 529, 461 
37,3^6, 313 
15, 658, 531 
36,267, 648 
4, 807,440 


3,286, 308 


5,030,652 


8, 316, 960 
25, 444, 000 
i,799, 147 

1,916, 658 
5, 634, 500 

4, 170, 275 

1, 333, 887 

1,257,649 
14, 197, 360 

2, 904, 598 
14,257,116 

3, 185, 882 


Denniark, Schleswig, End 
Holstein. 

Hanover, Saxony, Wurtem- 
burg, and Grand Duchies. 


1,172,895 

1,112, 944 
3,382,703 

1,728,224 

943,214 


626,252 

803,714 
2,251,797 

1,273,029 

390, 673 




1862 
1865 


5,781,465 


8, 415, 895 




1863 
1863 


6, 353, 086 
1,530, 626 


7, 904, 030 
1,655, 356 



Countries. 



Bate of returns. 



Sheep, 



United Kingdom . . 

Russia. 

Denmark, Schleswig, and Holstein 

Sweden 

Prussia — -.^ 

Hanover, Saxony, Wurtemhurg, and Grand 

Duchies 

Holland 

Belgium — - 

France. - 

Spain ^ 

Austria — — 

Bavaria - * 



1865-'66.... 
1859-'63.... 

1861 

1860 

1862 

1861 to 1864. 
1864....-.-- 

1856 

1862 

1865 

1863 

1863... 



25, 
45, 
2, 
], 
17, 

5, 



33, 
22, 
16, 
2, 



,795, 708 
130, 800 
279, 513 
644, 156 
428, 017 

323, 223 
930,136 
583, 485 
281,592 
054,907 
964,236 
058, 638 



In an analysis of these tables it appears that the United States led all other 
nations in 1860 in numbers of cattle and swine, as doubtless, at the present 
time, it leads in sheep likewise. As compared with population, we had 1.5 
people to each sheep, 1.1 to each head of cattle, and less tha-n one to each head 
of swine. We have now less people than sheep. 

In Europe, according to these tables, the comparison with population is as 
follows : Denmark, 1.4 people to each head of cattle; Bavaria, 1.5; Sweden, 2 \ 
Hanover, 2.2; Austria, 2.5; France, 2.6; Holland, 2.7; Russia, 2.9; Prussia, 
3.2 ; Great Britain, 3.5 ; Belgium, 3.6 ; Spain, 5.3. 

Spain had less than a unit of population to each head of sbeep ; Prussia, 1 ; 
Great Britain, 1.1 ; Denmark, 1.1; France, 1.1; Russia, 1.6; Hanover, 1.7; 
Austria, 2.1; Sweden, 2.3 ; Bavaria, 2.3 ; Holland, 3.8 ; Belgium, 7.9. 

The contrast between this country and those of Europe in the supply of 
swine is remarkable. Spain, with a larger population than any other European 
state had only one-fourth of our supply in proportion to population. Spain had 
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3.6 people to eacli head of swine ; Austria, 4,4; Hanover, 5; Bavaria, 5.1; 
Denmark, 5.6 ; Prussia, 6.8 ; France, 7.1; Eussia, 7.3 ; Great Britain, 7.6 ; 
Sweden, 8.3 ; Belgium, 9.8 ; Holland, 12.2. 

SHEEP KILLED BY BOGS 

Tlie slaughter still goes on, and the nseless cur is not eyen taxed. While all 
cattle, swine, sheep, and all other animals are sought out hj the United States 
revenue assessors, the dog (which is taxed an equivalent of three dollars in 
Great Britain, where it is the source of much revenue) is still on the free list. 
If the dog is property, he may be taxed ,* if not, any one may kill him without 
hindrance. 

Efforts have been made to get at least partial returns of losses of sheep by 
these canine nuisances throughout the country. In the monthly circulars of 
the department inquiries have been placed, and returns from many counties have 
been received, exclusive of the southern States and of the Pacific States and 
Territories. 

A few of the heavier losses of sheep by dogs (the killed only) in several 
States are given as follows : Maine : York county, 312 killed. Vermont : Rut- 
land county, 450 killed. Massachusetts: Franklin county, 300 killed. Rhode 
Island : Hartford county, 294 killed. Ne'sy York : Steuben county, 605 killed ; 
Tioga county, 450 killed; Genesee county, 500 killed; Chatauque county, 575 
killed; Otsego county, 400 killed. Pennsylvania: Philadelphia county, 1,500 
killed ; Butler county, 350 killed ; Erie county, 300 killed. Ohio : Clark coun- 
ty, 627 killed; Champaign county, 540 killed; Fairfield county, 651 killed; 
Brown county, 619 killed; Coshocton county, 584 killed. West Virginia : Mo- 
nongalia county, 500 killed; Putnam county, 300 killed. Maryland: Cecil 
county, 309 killed. Michigan : Ionia county, 1,000 killed ; Wayne county, 450 
killed. Indiana : Ripley county, 700 killed ; Putnam county, 500 killed; Ma- 
rion county, 500 killed ; Daviess county, 500 killed. Kentucky : Boone coun- 
ty, 3,000 killed ; Breckinridge county, 586 killed ; Warren county 500 killed, 
Illinois : Brown county, 600 killed ; Cass county, 2,000 killed ; Scott county, 
750 killed; Macon county, 1,500 killed. Iowa: Lucas county, 1,200 killed ; 
Mahaska county, 865 killed ; Davis county, 600 killed ; Page cotanty 1,094 killed. 
Wisconsin : 1\lilwaukie county, 654 killed ; Fond du Lac county, 381 killed. 
Missouri : Cooper county, 400 killed ; Miller county, 550 killed ; Marion coun- 
ty, 1,520 killed ; Cedar county, 500 killed ; Hickory county, 1,000 killed ; Clark 
county, 500 killed; Lewis county, 500 killed. In thirty counties in Missouri 
7,911 are reported killed. Kansas : Doniphan county, 1,300 killed. 
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Table Jj.—ExJdhiting the number of counties reported,, nmnher of sheep hilled 
therein, and average number killed for the counties reported, in the States 
mentioned. 



.9^ 



0) CD 



o 



CD 1^ 



Maine 

New Hampshire 

Vermont - - 

Massaclnisetts 

Rhode Island . 

Connecticut , 

New York , 

New Jersey , 

Pennsylvania , 

Maryland ... ^ , 

Delaware. , 

Kentucky 

Ohio 

Michigan , 

Indiana — „. 

Illinois- , 

Missouri 

Wisconsin.. 

Iowa — 

Minnesota 

Kansas- 

Nebraska Territoiy 
West Virginia 

Total ....... 



9 
4 
5 
8 
1 
2 
27 
7 
27 
7 
1 
20 
37 
20 
35 
41 
30 
21 
33 
13 
10 
2 
13 



1,262 
88 
700 
588 
77 
494 
5,694 
423 
4,615 
819 
200 
8,206 
10, 664 
3, 338 
7, 135 
11,051 
7,911 
3, 055 
7,744 
266 
1,879' 
35 
1,610 



140 

22 
140 

73^ 

77 
247 
211 

60 
171 
117 
200 
410 
288 
167 
204 
2691 
263f 
145i 
2341- 

20i 
388 

124 
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77, 854 



208 



These returns are not given as estimates of the total number of slieep killed 
in the counties mentioned. The inquiry was an exceptional one, and the an- 
swers given, as expressly stated, included only a partial exhibit, as far as the 
immediate knowledge of the correspondent extended. The actual fact, on full 
return, would possibly double the figures in many counties. It is worthy of no- 
tice that far greater losses are reported in Kentucky and Missouri than in Ohio, 
runningup to 1,000, 2,000 and even 3,000 in a county. The counties returned 
are less than one-fourth of the whole number of counties in those States. The 
showing, so far as it proves anything, establishes the fact that some of the other 
States lose far more in proportion to their number of sheep than the State of 
Ohio, and that- the estimates heretofore made upon that basis are rather below 
than above the truth. Even this partial enumeration of 77,854 sheep killed, 
multiplied by four to represent the total number of counties in the several States 
reported, and increased by similar estimates for the southern and Pacific States, 
would give a round half million of sheep killed by dogs in the country. Then 
add the injuries inflicted upon sheep, and sum up the total loss, at present prices, 
and the result would be enormous. The average estimated value last win- 
ter was $4 50 for the northern States, Estimated at $4 for the whole country, 
the loss of half a million sheep this year will prove a tax 6f two millions of dol- 
lars upon the industry of the country; and the injuries would increase the sum 
by more than fifty per cent., making an aggregate of three millions. But this is 
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not tke worst view of the case ; a far greater loss results to tLe productive wealth 
of the nation by the refusal of farmers to engage in wool-growing, repelled by 
these discouraging losses. 

PEODUCTION AJSTD CONSUMPTION OF WOOI^ 

An erroneous impression exists in many minds relative to the amount of wool 
manufactured in this country. Because almost fabulous increases have been 
effected in army enlistments, the contraction of national indebtedness, and in 
the popular estimate of national power, it is thoughtlessly assumed that the 
number of pounds of wool worn annually per capita is augmented in like pro- 
portion. There has been much aanual waste by a million of men in arms, but 
they constituted but three per cent, of the population; and with a plethora of 
currency, and high prices of labor, the people at large were able to wear more 
woollens. This has increased the per capita consumption from 4^^ or 5 pounds 
to 6 pounds per annum, at a fair estimate. 

It should be remembered that in 1830 the value of woollen manufactures was 
but $14,528,166; in 1840 it was $20,696,999; in 1850, S43,207,545; in 1860, 
868,865,965, in which 80,386,572 pounds of wool were consumed. This was 
the highest figure ever attained before the war. Now, examine the facts of later 
consumption of wool in manufacture, and the results will show a progress suffi- 
ciently encouraging, without indulging in vague and wild estimates which are 
far beyond the truth. 

The following tables are the official figures representing the wool imports from 
July 1, 1861, to June 30, 1865, inclusive— four years. They show an aggre- 
gate of wool and shoddy, (27,155,133 pounds of the latter, ) amounting to 
279,183,049 pounds. This, with the wool produced in those four years, con- 
stitutes nearly the amount manufactured. To be exact, something should be 
deducted from the aggregate of wool, on account of the greater amount on hand 
July ly 1865. The available wool product of the United States is, therefore, 
fairly estimated as follows : 



Poands. 

1861 55, 000,000 

1862 1 67, 500, 000 

1863 82,500,000 

1864 95,000,000 



Total - 300,000,000 



The wool of the above-mentioned years, and the imports referred to, less the 
difference in the amount on hand, comprise the amount manufactured in that 



period. 

Pounds. 

Amount produced .............. 300, 000, 000 

Amount imported -079, 183, 049 

Total, 579, 183,049 

Yearly average for consumption - 144, 795, 762 



The estimate of consumption in the calendar year of 1864, made by this de- 
partment, was 160,000,000 pounds, and 120,000,000 of that aggregate were 
obtained from actual returns of manufacturers. It is possible that the total 
aggregate, had it all been obtained from actual returns, would have exceeded 
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sliglitly 160,000,000 pounds, but the above showing of a wool supply not ex- 
ceeding 145,000,000 pounds per annum for the four years would corroborate 
strongly the presumed accuracy of the estimate of last year. In the earlier 
part of the war the mills were in operation night and day,- in the latter part 
their running time was less, but their number and capacity were greater. 

Thus it is seen that we manufacture double the amount of wool that we did 
in 1860, and that during the entire period of the war the increase over the then, 
unprecedented consumption of that year averaged fully seventy-five per cent. 

In addition to the amount of wool manufactured in this country, the amount 
of woollens imported must be taken into consideration. The sum total, as ap- 
pears from the following tables, was $87,782,918 during the same period. This 
is 121,945,729 for each year. 

It will be readily seen from these figures that an average supply^ in time of 
peace, of all needed woollens can very soon be attained if wool of thp United 
States is not displaced by low-priced foreign wools. 

Table M. — Giving a statement of wool imported during tTie year ending June 

30, 1862. 



Countries. 



Wool. 



Pounds. 



Dollars. 



Slioddy or flocks. 



Pounds. Dollars* 



Russia and dependencies : 

Hamburg and Bremen 

Holland and Dutch colonial possessions 

Belgium - 

England, Scotland, and Ireland 

Canada and British North American possessions. . . , , 
BriQsh West Indies and South American possessions 

British possessions in Africa and Mediterranean 

British East Indies and Australia 

Franco ■ 

Spain and Canary Islands ^ 

Spanish West Indies, Cuba, and Porto Rico.. 

Portugal and Portuguese colonies 

Italy 

Austria , 

Turkey in Europe, Asia, and Egypt ^ , 

Mexico , 

New G-ranada and Venezuela — 

Brazil 

Uruguay 

Buenos Ay res , 

Chili , 

China and Japan 

Sandwich and Pacific Islands. 

Liberia and Western Africa. , , 

Total dutiable wool 

Uucler reciprocity treaty 

Total 



293, 089 
208, 799 
24, 730 

1, 023,439 
16, 006, 963 

100, 072 
44, 651 

3, 920, 257 
783, 670 

4, 438, 429 
425, 803 

94, 808 
129, 275 
429, 793 
112. 010 
3, 710; 506 

31, 209 
207,417 
618, 481 

14, 061 

5, 786, 868 

2, 793, 501 

7,714 
10, 926 
438, 170 



41,654,241 
1, 916, 785 



43, 571, 026 



36, 859 
35, 037 
3, 255 
157, 893 
2, 699, 049 
11, 149 
5, 007 
665, 480 
112, 118 
813, 373 
63, 525 
9, 680 
18, 106 
59, 433 
16, 983 
392, 616 
3, 560 
22, 193 
88,574 
1, 386 
838; 850 
289, 895 
857 
1, 112 
78,777 



1, 875, 930 
51, 154 
643, 904 
3, 322, 658 

1, ];:i5 

1, 980 



391, 728 



2, 588 



6, 624, 767 
569, 839 



6,291, 077 



7, 194, 606 



107, 300 
3,044 
38, 337 
271, 723 
110 
125 



84 



442, 376 
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Table N. — Giving a statement of wool imported during the i/ear ending June 

SO, 1863. 



CJotcutrieB* 



Russia and dependencies 

Hamburg and Bremen 

Holland and Dutch colonial pogsessions 

Belgium 

England, Scotland, and Ireland 

Gibraltar and Malta 

Canada and Britiali Nortb. American posaeasions, 
British We^t Indies, Central and South. America, 

British poBBessiona kx Africa - , 

British East Indies and Australia 

France - - - - - 

Spain and Canary Islands . . i 

Spanish West Indies, Cuba, and Porto Rico 

Portugal and colonies — 

Italy 

Turkey in Europe and Asia — , 

Mexico - . . . ^ 

South America 

China and Japan 

Sandwich Islands and \vhale fisheries 

Ports in Western Africa 

Total dutiable wool 

Under reciprocity treaty 

tTotal — : , 



^ool. 



Pounds. 



758, 367 
356,461 

88, 619 
988, 889 
619, 123 
598, 241 

52, 872 
8, 610 
711, 975 
118,234 
643, 764 
mi, 468 

72, 409 
167, 903 
328, 284 
213, 473 
226, 820 
481, 521 

19, 750 

38, 906 
442, 065 



71, 917, 754 
1, 980, 053 



73, 897,807 



Dollars. 



275, 651 
85,690 
11, 593 
493, 312 
3, 384, 866 
-67, 341 
G, 243 
905 
1, 179, 707 
16, 753 
1, 632, 843 
152, 730 
11, 577 
'27,492 
51,038 
618,776 
155, 450 
3, 168, 434 
2, 287 
4, 954 
421, 522 



11, 772, 164 
781, 867 



12, 554, 031 



Shoddy. 



Pounds. 



68, 412 
2, 179, 508 

26", 186 
691,326 
3, 652, 569 



15, 789 



1, 195, 078 
6, 055 



13, 518 
"i9,"i60' 



7, 867, 601 



Dollars- 



5, 470 
137, 066 

1, 627 
45, 213 
325, 383 



1,125 



62, 977 
292 



495 
"i,'587 



581,234 



Table 0. — Giving a stutement of wool imported during llm year ending June 

30, 1864. 



Ckrantrfea. 



Wool. 



Pounds* 



Dollars. 



Shoddy or flocks. 



Pounds. 



Dollars- 



Russia and dependencies 

Denmark, Norway^ and Swedish West Indies 

Hamburg and Bremen 

HpUand colonial possessions - 

Belgium - 

England, Scotland, and Ireland 

Gibraltar, Malta, and G-reece. 

Canada and British North American provinces 

British W<?st Indies and Central and South America. 

British possessions in Africa 

British Australia and East Indies 

France — 

Spain and Canary Islands. 

Spanish West Indies, Cuba, and Porto Rico — 

Portugal and colonies , 

Italy - 



Turkey in Europe, Asia, and Egypt. . 

Mexico . 

Central America , 

South America 

China Eind Japan 

Sandwich Mands and whale fisheries . 

Other Pacific ports 

Other ports in Africa. . - . ., 



Total dutiable wool ^ 

Under reciprocity treaty . 

Total 



4,643,305 
44 

S90, 142 
16, 006 
1, 511, 347 
13, 099, 501 
244,678 
'12.936 
1,101 
13, 717, 900 
864, 548 
10, 945, 299 
179, 722 
5,529 
230,914 

1, 261, 078 
5, 534, 693 

702,676 
114 

31, 134, 935 
63, 069 
169, 838 
8, 522 

2, 455, 565 



801, 291 
3 

106, 723 
1, 615 
343, 941 
2, 715, 843 
38, 236 
2,579 
166 
2, 415, 145 
177, 209 
1, 771, 423 
28, 734 
1, 255 
38,407 
65, 400 
805, 115 
96, 111 
21 

4, 729, 014 
7, 666 
30, 272 
1,236 
417, 735 



1, 850, 283 
7, 989 
697, 012 
4, 944, 133 



44, 005 



541, 200 



48, 481 



87, 193, 462 
3, 202, 642 



90, 396, 104 



14, 595, 140 
1, 328, 851 



15, 923, 991 



8, 133, 391 



130, 852 
579 
51, 273 
379, 461 



3,C54 



53, 920 



1, 756 



19 



621,514 



Table p.— GrnHjO" a staUmmt exhihiting the quantity and value of laool imported into the United States during the year ending Jime 30, 1665. 



Countries. 


Wool on the 
skin and 
wool skina. 


Wool : value 12 cenfg 
per poimd or less. 


Wool: value over 12 
cents and not over 24 
cents por pound. 


Wool : value over 24 
cts. and not oyer 33 
eta. per pound. 


Wool: value over 
33 cents per 
pound. 


Wool, Bconred : 
value over 32 
cts. per pound. 


Woollen flocks or 
shoddy. 


Xl/Uni5lcl uil Lilt; JJcllLlU ctLLU. X\Uilii iOKlda . - 


Dollars. 


Pounds. 
. 212, 770 
1,086, 432 
4, 700 


Dollars. 
27, 685 
111, 166 
538 


Pounds. 

258, 836 
1, 190, 441 
682 
104, 493 
150 


Dollars. 
54, 392 
228, 3] 5 
144 
13, 383 
28 


Pounds. 


Dollars. 


Pounds, 


Dollars. 


Pounds. 


Dollars. 


Pounds, 


Dollars, 
























































1,286, 731 
175, 5S9 
6, 254 


92, 447 
13, 111 
351 




1, bob 






































140 


9, 617 
6, 413 
676, 668 


1, 060 
851 
74, 052 


2,430 
31, 113 
1, 298, 714 
71, 573 


367 
.6, 370 
260, 495 
12, 638 




















6, 704 

17732 


5, 212 
941 


47, 524 


26, 587 


317, 718 
2, 866, 969 


26, 115 
256, 455 




2, 408 


3, 062 


1, 022 
















20 


5 










1,900 


240 


l^ritisli A.1XI. possGSsions on tlis Pticific - 




6, 302 
1, 027 
32, 230 
133, 860 


646 
101 

3, 807 
16, 611 














851 
55 2*47 

oono 

Of cU^ 


55, 388 
8, 279, 973 
605, 273 
408, 592 


9, 580 
1, 529, 9RQ 


189 


55 
















505 
6, 059 


198 
2, 293 










liritiiili Etist iDclics 


127, 856 
90, 573 


27, 773 


8, 236 


















X*^ r 1 (* G ' A-tlfintic 










92 


122 






179,271 
28, 632 


20, 307 
1,369 






111, 305 


15, 851 


737, 290 
234, 985 


126, 698 
38, 506 










Spain . .. 




















2, 009 
1, 874 


131 
211 










































Italy 




63,107 
32,946 


13, 892 
7,527 














































234, 852 
135, 007 
353, 240 
645, 719 


26, 792 
10, 758 
41, 589 
93, 198 














































. 102, 300 
895, 056 


20, 072 
154, 878 








































20 
1, 468 
9 




















257, 969 


29, 371 


81,481 


14,651 






































47, 132 


4,353 


24, 020 


4,394 






































Brazil . - 




261, 982 
188, 364 
9, 859, 618 
3, 019, 861 
3, 236 


29, 380 
19, 022 
1, 199,056 
305, 581 
365 


615, 447 
975, 896 
6, 244, 271 
342, 612 
28, 497 
906 
294, 694 


90, 644 
177, 979 
1, 024, 697 
64, 614 
4,783 
125 
66,672 




















2, 567 
39, 470 




































Cliili.- 




























































826 












































108,593 


17,297,247 


2, 012, 175 


22, 981, 168 


4, 144, 262 


31, 044 


9, 318 


15, 092 


8,766 


47. 524 


26, 587 


4, 863, 064 


410, 395 



GO 



Wool imported unde-r reeiproeity treaty, 3,486,070 pounds * value: $l,527,27a Total, 43j858i 1^ pounds ; valuoi $7,728,383, fexdusiye of wool On tiie skm and shoddy. 
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WOOL. 


SHODDY OR FLOCKS. 


Pounds. 


Dollars. 


Pounds. 


Dollars. 


1862 


41,654,241 
71,917,754 
87, 193, 462 
40,372,075 


■ 6,424,767 
11,772,064 
14, 595, 140 
6,201,108 


6, 291, 077 - 
7,867,601 
8,133, 391 
4, 863, 064 


■ ''442,376 
581,234 
621,514 
410, 395 






1865.-. 


Total-....,....--....-. 


241,137,532 


38,993,079 


27, 155, 133 


2,055,519 





This is the amount of wool bearing a duty, which has been imported in this 
period. 

In addition, the amount introduced free under the reciprocity treaty with 
Great Britain is as follows : 



Years. 


Pounds. 


Dollars. 


Cents per pound. 


1862 


1,916, 785 
1,980, 053 
3,202,642 
3,486,079 


569, 839 
781,867 
1,328,851 
1,527,275 


29.7 
39.5 
41.4 
43.8 


1863 




1865 


Total.. - 


10,585,559 


4,207,832 


39.6 





The total foreign supply of our woollen manufactures in the four years re- 
ported was, therefore, as follows : - 





Pounds. 


Cost- 




241,137, 532 
10,585,559 
304, 825 
27, 155, 133 


$38, 993, 079 
4, 207, 832 
55, 539 
2, 055, 519 






Shoddy 




279,183,049 


45, 311,969 





Table Ql.— Giving a statement of woollens imported foi' four years ending June 

30, 1865. 





1862. 


1863. 


1864. 


1865. 


Woollen cloths and shiwls . 

Blankets 

Woollen and worsted yarns . 
Delaines and dress goods . . . 


|5, 547, 644 
1,945,707 
372, 523 
17, 229 
466, 596 
30,798 
68, 485 
-'6, 435,412 


$5, 147, 404 
1,297,864 
383, Oil 
1,744,639 
1,016,562 


§10, 698, 035 
749, 793 
434, 549 
10,069,768 
1,658,380 
457, 410 
102,910 
7, 968, 491 


$5,257,819 
838,741 
393, 130 
7,817, 139 
471,659 
83, 329 
87,213 
5, 398, 533 


Felt and lasting 

Total...--.. 


10,822,145 


14, 884,394 


20,411,625 


32, 139, 336 


20, 347, 563 
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Total, woollens imported, 1863 |14,884,394 

Total woollens imported, 1863 — — . 20, 411 , 625 

Total woollens, imported, 1864 -i....-^... ...... .... 32, 139, 336 

Total woollens imported, 1865 20, 347, 563 

Total for four years - . . - . . ^ .... . . - . . . . . . , . 87, 782, 91jB 



Table 'Si,— -Giving a statement of exports of wools and woollens. 



Years. 


PRODUCT OF UNITED STATES. 


PRODUCT OF FOREIGN GOUNTIlIES. 


Wool. 


Woollen ; 
goods. 


Wool. 


Woollen 
goods. 


Pounds. 


Pollars. 


Dollars. 


Pounds. 


Dollars, 


Dollars, 


1862::.,........ 

1863 


1,153,388' 
355,722 

155,482 : 

446,182 


237,846 
296,225 
178,434 
, 66, 358 
254,721 




199,226 
332, 953 
414,427 
223, 475 
658,682 


56,432 
76,708 
109,403 
134,634 
288,501 


"""22i,"576 

206, 127 
120,190 
431,619 


1864 .,,.-.... .. 

1865 


81,943 
132, 544 



The exports, as lieretoforc, are of trifling amount. The exports of wo olien 
goods of American maniifacture were scarcely deemed worthy of separate cna- 
meration, until 1894, in official summaries. 

A&RICIJLTURAL EXPORTS. 



Table S.-^Giving a statement of the exports of tlie growth and agrtcuttural 
products of the United States ^ with their immediale T/iamfactureSffor the 
7/ears ending June 30/1862, and June 30, 1863. 0 



Products and manufactures. 


1862. 


1863. ■ 


Quantity. 


Value. 


Quantity. 


Value. 


Of aniiiials: , 

Hams afiad bacon. . - - pounds . . 
Homed cattle ..... number. . 


3,306 
2,102 
305, 949 
141,212,786 
118,573, 307 
239,608 
3,634 
57,234 
50, 171 
46,773,768 


$23, 562 

1 3, 980, 153 

10,290,572 
10,004,521 
148,056 
197,019 

1 2,017,077 

4,026,113 
,, 518,687 
4,164,344 
■ 2,715,892 
901,330 
636, 049 
157,442 
212,187 
.13,0te, 
389,007 
721,241 
34,600 


9,467 
5 1,155 
I 326,119 
218, 243, 609 
155, 336, 596 
1,259,063 

5,509 
S 56,372 
I 61,739,, 
"G^J02, 754 


$96, 363 

1 4,334,775 

18,658,280 
15, 755, 570 
'983,349 

^, ■/23'6,„547 

1 2,185,921 

■ 6, 738, 486 
355,855 
6,733, 743 
. . 4,216,804 
■1,187,864 
736,^£24 
132, 542, 
332,233 
18,719 
' ■634,574 
1,329^ 009 
39,504 


Leather and morocco skins . 


26, 691,247 
34,052,678 
6,100,029 
9,986,984 
1,534 
3, 237 


35, 172,415 
42, 045, 054 
6, 838, 353 
9,097,664 
1,296 
3,561 


Boots and shoes .. pairs. - 


1,775,556 
679,594 


2,203,284 
1,214,468 
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Products and manufactures. 



1862. 



Quantity, 



Yalue. 



1863. 



Quantity. 



Value. 



Of animals: 

Wool - ..pounds.- 

Skins and furs 

Wax pounds. - 

Apples barrels . . 

Potatoes - . . bushels. . 

Onions . — . - 

Breadstuffs : * 

Indian corn . - - . bushels . . 

Indian meal.-. barrels. . 

Wheat bushels . . 

Flour . - • _ . barrels . . 

Eye meal . barrels . . 

Eye, oats, &c.-- 

Eice - - - - 

Biscuit or ship-bread - . . . 

Cables and cordage cwt. . 

Gotton Sea-island- , . . . pounds . . 

other kinds . . . pounds - . 
Gotton piece goods : 

Printed or colored 

White, other than duck 

Duck... 

All other manufactures of 

Clover-seed bushels . . 

Flax-seed bushels . . 

Linseed oil ----- - - - - . gallons . . 

Oil-cake . - - 

Hemp tons . . 

all manufactures of . . . . . 

Ginseng pounds . . 

Hops - - - pounds . . 
Spirits of t^fj^gaitii^ : .gallons.. 

Salt bushels 

Beer, ale, porter, and cider 

Spirits from grain gallons . . 

from molasses. , gallons . . 
from other mat's . . galls . . 

Molasses gallons . . 

V inegar gallons . . 

Sugar, brown pounds , . 

Sugar, refined pounds - . 

Tobacco ... - - - — - - 

Tobacco, manufactured 

Snuff - - - pounds . . 

Wood and its products : 

Staves and heading M-. 

Shingles - M-- 

Boards, plank and scantling, 
Mfeet.. 

Hewn timber . tons-- 

Other lumber 

Oak bark and other dye wood 
Manufactures of wood. 
Ashes, pot and pearl . . . - . cwt- 

Tar and pitch barrels -- 

Eosin and turpentine . - barrels - . 

___ 



1, 153, 388 



142, 31*2 
66, 767 
417, 138 



18,904,898 

253,570 
37, 289, 572 
4, 882, 033 
14, 463 



19, 390 
66, 443 
4,998, 121 



66, 064 
15 

25,062 



124 



630, 714 
4, 851, 246. 
43;507 
397, 506 



768, 295 

2, 496, 220 

3, 956, 359 

45,009 
268, 927 
1,284, 849 
1,470,403 



4, 071,963 
38, 839 



74,895 
9,765 
65, 441 



296, 295 
794, 407 

47, 383 
238, 923 
300, 599 

90, 412 

10, 387, 383 
778,344 
42, 573, 295 
27, 534, 677 
54, 488 
2, 364, 625 
156, 899 
490, 942 
199, 669 

1,180,113 

578,500 
508, 004 
221,685 
1,629, 275 
295, 255 
59 
20,893 
875,841 
8,300 
31,940 
408, 590 
663, 308 

^ 

228, 109 
54,696 
328, 834 
715,694 
1,577,909 
21,914 
29, 701 
90, 022 
147, 397 
12, 325, 356 
1,068,730 
7,914 



7,917,417 



457, 049 
55, 884 
293,400 



355,722 



258,901 
174, 502 
517, 530 



16,119,476 

257,948 
36, 160, 414 
4, 390,055 
8, 684 



29,011 
527,747 
10,857,239 



389,554 
40,759 
25, 131 



546 



372,945 
_a 8 64,0 81 

584, 901 



2, 633, 391 
2, 908, 436 
1,855, 098 
39,290 
256, 956 
380, 348 
3, 214, 661 



7,025,248 
44,924 



61,313 
11,956 
17,025 



178,434 
2,226,275 
80,899 
364;B28 
413,581 
122,422 

10,592,704 
1,013,272 
46,754,195 
28, 366, 069 
38,067 
1,833,757 
83,404 
582,268 
409,050 

6,652,405 



630,558 
254,751 
69,526 
1,951,576 
2, 185, 706 
96,805 
29, 861, 
1,277,735 
70,348 
123, 656- 
295, 129 
1,733,265 



277, 838 
129, 176 
1, 390, 610 
1, 064, 717 
950, 245 
19,465 
34, 431 
31,497 
361,034 
19, 752, 075 
3,384,544 
13,633 



14, 342,058 



513, 704 
102,566 
237, 991 
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Table T. — Giving a statement of tJie exports of the growth and agfimdturfil 
froducts of the United States, with their immediate manufactures^ for the 
years ending June 30, 1864, and June 30, 1865. 



Products and maimfactures. 



1864. 



Quantity. 



Value. 



1865. 



Quantity. 



Value. 



Of animals : 

Hogs . - , - number 

Pork tierces 

Do - -.barrels. - 

Hams and bacon. , .pounds . . 
Lard ^ .... do 

Lard oil . - . _ - - gallons . . 

Horned cattle number.. 

Beef ..... — — . _ _ . tierces . . 

Do -.barrels.. 

Tallow - - pounds . . 

Hides ...number.. 

Butter --..pounds.. 

Cheese ..p-do 

Candles _--.do.-.. 

Soap . ...do.-.. 

Horses ^ - . number. . 

Mules.. -....-...do.... 

Fine leather and morocco, 
skins.. 
Leather- pounds 
Boots and shoes pairs 

Sheep . . . - -number 

Wool pounds,. 

Skins and furs 

Wax pounds 

Apples — .barrels-. 

Potatoes - - bushels . - 

Onions.- . . — ^ 

Breadstuffs : 

Indian com bushels.. 

Indian meal barrels . . 

Wheat - - . . bushels . . 

Flour.. barrels.. 

Ryemeal.----- do.-.. 

Rye and small grains . bushels . 
Rice barrels.. 
Biscuit or ship bread 
Cables and cordage. -----cwt.. 
Cotton, Sea-island . -..pounds. . 

other kinds .do- — . 
Cotton piece goods : 

Printed or colored ... - 

White, other than duck 

Duck - . - 

All other man'fact'r's of cotton. 

Clover-stied , . - . . , bushels . . 

Flax-seeo ... - - . . , . ... do 

Linseed oil. - .. --.gallons.. 

Oil-cake — . .,_ 

Hemp ........ , - - - . . , ... tons . . 

all manufactures of .... . . 

Ginseng ......pounds.. 

Hops - — .do.... 

Spirits of turpentine - , .gallons. . 

Salt -.-..bushels.. 

Beer, ale, porter, and cider 



9, 199 



$86,907 



317, 597 
110, 886,446 
97,190,765 
440, 546 
6,191 



i78, 332 
55,197, 914 
56, 071 
20, 895, 435 
47,751,329 
5,765,869 
8, 185, 088 
821 
15 



824,762 
755, 792 
9, 301 
155,482 



5, 828, 030 
12,323,327 
11,260,728 
377,994 
117,573 



341, 458 
183, 969 
463,212 



4, 096, 684 
262, 357 
23,681,712 
3,557,347 
6,999 
893,^09 
5,442 



39, 945 
132,521 
11,860, 390 

1,596,235 
177,065 
62,621 



2, 384, 857 
1,708 
143,301 
60,811 
1,751 



360, 950 
5,851,165 
32, 548 . 
635,519 



3, 023, 018 
6,215,260 
305,111 
6,140,031 
5, 638,'007 
.l,08fe,882 
■'790,872 
72,674 
■2,488 

21,108 
290,657, 
1,415, 775 
39,185 
66,358 
1,795,417 
170, 418 
487,140 
473,911 
136,260 

3, 353, 280 
1,349,765 
31, 432, 133 
25, 588,249 
37,991 
957,394 
84, 217 
660,324 
553,497 
]27;783 
9,763,071 

401,411 

56,639 
50,239 
948, 612 
501, J 75 
5,808 
81,751 
1,609,833 
246,257 
93,222 
474,920 
1,217,075 
87, 988 
296,088 
126, 317 



1,400 

838 
207, 294 
45, 990,712 
44,342,295 
99,250 
9,588 
50,392 
59,822 
30,622,865 
205,950, 
21,388,185 
53„ 089,468, 
5,017,712 
7, 327,834 
690 
350 



1, 287, 407 
■ '5i>2,308 
■ 13,'782 
466,182 



338,776 
120,063 
510,344 



2,812, 726 
199,419 
9, 937, 152 
2, 604, 542 
3,935 
691, 152 
2, 395 



52,419 
330,584 
6,276, 582 

1, 080, 521 
100,265 
77,618 



2, 169, 426 
39,369 
64,913 
36,512 
2, 111 



414,507 
3,662,734 
■ , 42,518 
582, 803 



%\% 771 
6, 843, 135 

'10,521,702 

9,107,'435 

■ 155,4,54 
159,179 

I 3, 304,771 

4,979,135 
1,023, 596 
7,234,173 
11,684,927 
^■ 1,259, JOB 
983,477 
110,270 

'",150,828^'. 
.v'"517,717 ■ 
2,023,210 
,72, '.198, 
,2,54„,721' 
1,648,863 

■■, mkm^ 

479,^^56' 
: 724, 593 
920, 694 

3, 679,133 

' '1,489,886 
19,397,197 
27, 222, 031 

■ 32,438 
846, 444 

63, 430 
771,952 

„„ m^m: „ 

^t>6, 179 
5, 424, 370 

',618,223 
.' '. 44,742 
,.101,,'796 
2, 566,821 
446,845 
120,091 
110,156 
2,267,393 
259,393 
119,738 
"547,653 ' 
1, 348, 263 
■■■95,747 
355, 469 
163,151 
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Products and manufactures. 



1864. 



Quantity. 



Yalue. 



1865. 



Quantity. 



Value« 



Spirits from molasses . , g-allons - . 
Spirits from other material. do. 

Molasses do.. . 

Vinegar - r -do 

Sagar, brown .... - ^ - . pounds - . 

Sugar refined — . . do . . . . 

Tobacco 

Tobacco, manufactured ........ 

Snuff. . . pounds . . 

Wood and its products : 

Staves and beading - thousand . 

Shingles . .do ... . 

Boards, plank and scantliug, 
Mfeet.. 

Hewn timber ..... tons . . 

Other lumber. 

Oak bark and other dyewood , 
Other manufactures of wood. 

Ashes, pot and pearl ..... cwt . . 

Tar and pitch . . . . barrels - . 

Kosin and turpentine . - - . do 



1,180, 641 
369, 2.22 
47, 455 
216,991 
525,151 

1,803,332 



8, 587, 472 
28, 277 

44, 103' 
30, 344 

132,298 
6,742 



48, 904 
7, 156 
2,418 



$527,115 
332,786 
23, 239 
41*, 825 
65, 363 
259, 937 
22, 845, 936 
3, 631,070 
16, 813 

2, 458, 266 
137, 222 

3, 064, 264 
87,289 
1, 642, 976 
194, 575 
865, 281 
468, 626 
70, 782 
55, 551 



1, 149, 859 
218,551 
28, 221 
136, 414 
116, 240 

1, 309, 522 



7, 297,878 
93,159 

33, 029 

33,034 

158,774 
4, 133 



52, 677 
11,529 
11,232 



$708,134 
394,770 
16, 308 
46, 100 
20,617 
284, 906 
41,592, 138 
3, 580, 245 
39,129 

2,911,310 
173,760 

4, 340,664 
69,699 
3, 422,719 
158,495 
1, 254, 888 
727, 229 
76,034 
157, 662 



Table U.- — Being a recapitulation of exports of the growth and agricultural 
products of the United States ^ and their immediate manufactures, from 1856 
to 1865, inclusive. 





1856. 


1857. 


1858. 


1859, 


1860. 


Animal productions... 

Breadstuffs 


$21,411,900 
59,010, 219 
9,566,037 

135, 349, 660 
20, 497,763 


$20,593,413 
57,915,232 
13,525,339 

137,691,036 
28,477,756 


$19, 946, 411 
35,569,068 
12,279,597 

137, 038, 165 
26, 198,678 


$M 602, 413 
i3, 562, 169 


$24,66.6, 798 : 
26,989,709' 


Wood and its products. 
Cotton and its manu- 

Total. 


169, 751,145 
30,700,573 


202,741,351 
26,783,464; 


245, 835,579 


258,202,776 


231,031,919 


25^690,150 


29^090,907-; 






1861. 


1862. 


1863. 


1864. 


1865.. 


Animal productions, ». 

Wood and its products . 
Cotton and its manu- 

Total 


$27,715,|i!2" 
73, 534, 544 
9, 089, 434 

51, 008, 521 
26, 687, 135 


$42, 288, 916 
84, 340, 653 
8, 723, 750 

4,117, 577 
19,788,756 


89, 263,736 
15, 196, 319 

9,558,816/ 
34r*S%428^ 


$56,.182,„453, 
63, 463, 353 ' 
9, 044,832 

^li, 352, 755 


$62,361,426-:''\ , >' 

53,502,511 i 
1 13, 292,4(30 ^j^.^;^.,,. 

9,052,131. ' 
1 54,913,13X 


188, 035, 026 


159,259, 652 




174^^4, 172 


193, 121,|65< 







Table Y .^Recapitulation of exports of tliB gfoibth and products qf tJie United States , witli their immediate manufactures^ for forty 
years, from 1826 jfo 1865, inclusive, in periods of five years each, witlitli^ total anw for each period. 



OO 



Products and mamifactures. 


Five years 
ending 1830. 


Five years 
ending 1835. 


Five years 
ending 1840. 


Five years 
ending 1845. 


Five years 
ending 1850. 


Five years 
ending4855. 


Five years 
ending 1860. 


Five years 
ending 1865. 




V alue. 

$23,011,879 
42,363,119 
15,632,507 

139, 007,584 
32, 841,875 


Value. 

$24, 365, 223 
48, 095, 362 
17,403,004 

217,448, 062 
37,848, 758 


Value, 

$20, 309, 261 
47,114,914 
20, 043, 813 

336, 561, 729 
52,412, 149 


Value. 

$33, 896, 486 
51,705,513 
19,331,158 

273,390,047 
52, 147, 603 


Value. 
$63,473,863 
142, 232, 388 

20, 383,180 
319, 576, 828 

48,999, 940 


Value. 

$67,898, 685 
134,181,567 

30,248, 633 
526, 235, 464 

77, 192, 944 


Value, 

$104,220,935 
203,046,397 
61,354,408 
782,571,357 
132,658,234 


Value. 

$256, 559, 258 
364,104,797 
55,346,795 
85,089,800 
170, 855,935 


Annual average for each period of five years. 




$4, 602, 375 
8,472,623 
3,126,501. 

27,801,516 
6,568,375 


$4, 873, 044 
9, 619, 072 
3,490,600 

43, 489, 6J 2 
7,569,751 


$4,061,852 
9, 422,982 
4,008,762 
67,312,345 
10,482,429 


$6,779,297 
10,341,102 
3,866,231 
54,678,009 
10,429,520 


$12, 694, 772 
28, 446, 477 
4,076,636 
63,915, 365 
9, 799, 988 


$13,579,737 
26, 836,313 
6, 049, 727 

105,247,092 
15, 438, 588 


$20,844,187 
40, 609,279 
12,270, 881 

156,514,271 
26, 531,647 


$51,311,851 
72, 820,959 
11,069,359 
17, 017,960 
34, 171,187 


50,571,390 


69, 042,079 


95,288,370 


€6,094^159 


118,933,238 


167, 151,457 


256,770,265 


186, 391,316 
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- These tables, taken in connexion with those showing the quantity and total 
value of agricultural products in the United States, reveal the relative paucity of 
our exports, and yet show conclusively their great absolute value. A very small 
percentage of annual production comprises the surplus for the foreign demand. 

The cotton crop, though by no means the product of the greatest value, either 
at present or in the past, has attracted more attention than any other from the 
fact that it was mostly exported, and nearly all deported from the locality pro- 
ducing it. The export of raw and manufactured cotton is thus compared with 
other agricultural exports for ten years past. 



Year* 


Cotton and its 
manufactures. 


Other products. 


Year. 


Cotton and its 
manufactures. 


Other products. 


1856 


135, 349, 660 
137, 691,036 
137,038, 165 
169, 751, 145 
202, 741,351 


110,485,919 
120,511,740 
93,993,754 
84,939,005 
91,349, 556 


1861 ... 


51,008,521 
4,117,577 
9, 558, 816 

11, 352, 755 
9, 052, 131 


137, 026, 505 
155, 142. 075 
207, 227; 554 
163, 401,417 
184,069,234 


1857 


1862 


1858 


1863 


1859 


1864 


1860... 


1865 







While cotton has been the only article that is mainly exported, it is curious 
to observe that from 1826 to 1862, inclusive, its increase has been proportionately 
less than that of breadstuff's or animal productions — the increase in that period 
being as follows : Breadstuffs, 895 per cent.; animal productions, 818 per cent.; 
cotton and its manufactures (to 1860,) 629 per cent.; miscellaneous products, 199 
per cent.; wood and its products, 178 per cent. 

The animal productions for the five years ending in 1830, averaged only 
$4,602,375; for the five years ending in 1865, the average reached $51,311,851. 
Ereadstuffs for the same period averaged, respectively, $8,472,623 and 
#72,820,959. The principal items of breadstuffs exhibit a wonderful increase 
during the last six years. * 





1860. 


1861. 


1862. 




2, 399, 808 
912, 075 
4, 076, 704 
15, 448, 507 


6, 890, 865 
692, 003 
38, 313, 624 
24, 645, 849 


10, 387, 383 
778, 344 
42,573, 295 
27, 534, 677 


Indian meal- 

Wheat 










1863. 


1864. 


1865. 




10, 592, 704 
1,013, 272 
46, 754, 195 
28, 366, 069 


3, 853, 280 
1,349,765 
31,432,133 
25, 588, 249 


3, 679, 133 
1,489,886 
19,397,197 
27, 222, 031 




Wheat 


Flour 





The total for five years, of breadstuff's of all kinds, $364,104,797, shov/s in a 
conspicuous light the marvellous resources of this country, in view of the with- 
drawal from the pursuits of agriculture of so many able-bodied men in the na- 
tional and insurgent armies, and the shutting up of all the southern ports to the 
commerce of the world. Yet how small a percentage is this fifty millions per 
year of the total value of the bread crops of the entire country ! And since tho 
close of 1865 the almost total stoppage of this class of exports shows how utterly 
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unreliable is a dependence upon a foreign market for a demand for any existing 
surplus. If crops in Europe are good, and plenty reigns in the ports of the 
Black sea, our wheat is not wanted in Great Britain ; but if starvation stares in 
the face the English poor, we are permitted, in a limited degree, to fill their 
mouths and our own pockets. 

NEW YORK CATTLE SUPPLY FOR 1865. 

The following is the statement of the cattle supply of 'New York for the 
year 1865, as prepared by the cattle market reporter of the New York Tribune: 

ANNUAL RECEIPTS, 1854-1865, 



Year. 


Beeves. 


Cows. 


Calves. 


Sheep. 


Swine. 


An. totals. 


1854 


369, 864 
155, 564 
187, 057 
162, 243 
191,874 
205, 272 
226, 933 
222, 835 
239, 486 
264, 091 
267, 609 
273,274 


33,131 
12,110 
12, 857 
12, 840 
10, 128 
9, 492 
7, 144 
5, 749 
5, 378 
6, 470 
7, 603 
6, 161 


68, 534 
47, 969 
43, 081 
34, 218 
37, 675 
43, 769 
39, 436 
32, 368 
30, 465 
35,709 
75,621 
77, 991 


555,479 
588, 741 
452, 739 
444, 036 
447,445 
404, 894 
538, 750 
512, 366 
484,342 
519, 310 
782, 462 
836, 733 


252, 326 
318, 107 
345,911 
288, 984 
551,479 
399, 685 
323,918 
559,421 
1,148, 209 
1,101,617 
660, 270 
573, 197 


1,059, 386 
1,332,491 
1,051,645 
942, 321 
3,238, 603 
1,068, 092 
1,116,181 
1,. 333, 229 
1,907,880 
3,027,203 
1,789,347 
1, 761, 355 


]855 


1856 


1857 




3859 


3860 


1861 


1862 


1863 


1864 


1865 





ESTIMATED AVERAGE PRICE OF BEEF CATTLE PER POUND EACH YEAR, 1854.1865. 



1854 per lb. 9 c. full. 

1855 „ ...10 c. 

1856 9-i-c. nearly. 

1857 10^ c. nearly. 

1858 8^c. nearly. 

1859 - 9 c. 



I860-.- per lb. 8 c. full, 

3861 ... 7fc. 

3862 7f c. 

3863 die. 

3864 34-Jc. 

3865. 36 c. 



The prices are unprecedented, and the value of the beef alone is estimated 
at 831,296,'I20, at 700 pounds each, and 16 cents per pound. 



WOOL PRODUCTS OF THE PACIFIC COAST*. 



Year. Pounds. 

1854 175, 000 

1855 360, 000 

1856 600, 000 

3857 3,100,000 

1858 1,428,350 

1859 2,378,250 



Year. Founds. 

3860 3,260,000 

1861 _ 4,600,000 

3862 5,530,000 

1863 6,857,000 

1864 6,275,855 

1865 5,250,000 



*This estimate, with the exception of the figures for the last two years, is made upon the authority of James 
E. Perkins, secretary of the California Wool-growers' Association. 
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IMMIGRATION AT NEW YOKE. 

MONTHLY ARRIVALS. 



January 5, 319 

February 2,466 

March-.-. 6,171 

April 10,818 

May 24,451 

Ju4 - 27,119 



July.... 21,290 

August ..- 22,011 

September 23, 204 

October 20,069 

November 24, 995 

December.- 12,118 

Total 200, 031 



CONCLUSION. 

A review of tlie agricultural progress of tlie year warrants tlie exMbition, on 
tlie part of the farmer, of the utmost cheerfulness in the present- and hopefulness 
for the future. Improvement has been rife, and skilled industry has secured its 
appropriate reward. Some of the crops were never, at any previous period, so 
large, and. never were so high prices received, with one single exception. 

For several years these statistics have been confined to the northern States. 
Arrangements are in progress for securing a full corps of reliable and intelligent 
correspondents in the hitherto unrepresented districts. Unfortunately this 
region would at present make a melancholy exhibition in agricultural statistics, 
the poverty of which may, perhaps, better be concealed. It is to be hoped that 
recuperation may be as rapid as deterioration and destruction have been ; and 
that new life and energy may be infused into southern agriculture, new labor 
enlisted in agricultural production, new and improved machinery introduced, 
new processes learned, and a greater diversity attained in agricultural industries. 

It is intended also to secure better facilities for recording the facts of agricul- 
ture in the Pacific States, and among the vast Territories between the Eocky " 
mountains and the States of our western border. Such material will serve to 
give a completeness to future statistical presentations which has heretofore been 
wanting, and to perfect a system which has been necessarily imperfect in the 
besinnins:. 

J. R. DODQE. 

Hon. Isaac Newton, 

Commissioner of Agriculture* 
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Sir: My visit, made under your orders, to the entomological convention, 
held in Paris in August and September, 1865, was productive of some in- 
teresting results which are herewith reported : 

As European insects are liable at any time to be introduced into this coun- 
try in roots, bark, wood, grasses, and seeds, their nature and habits cannot be 
top well studied or understood here. It is well known that several of the in- 
sects liiost destrilptive to pur crops are of European origin, and I would sug- 
gest that all foreign seeds and plants imported by this department be subjected 
to a careful investigation, and, if found to be infested by any new or unknown 
insects, fumigation, or other thoroughly efficacious means of destroying them, 
should be used before distributing them through the country. One pair of new 
noxious insects will do more harm than hundreds of the well-known varieties, 
as the progeny might commit their ravages unsiispected till they multiplied 
past the possibility of extermination, while known and familiar ones would be 
watched and guarded against. An instance of this may be cited in the intro- 
duction of the orange scale insect into Florida a few years ago. The entire 
ruin of the orange crops of that Slate was said to be traceable to a single small 
mandal'in orange tree which had been imported and planted in the midst of an 
old orange grove. Before the proprietor was aware of his danger his whole 
plantation was affected, and by means of cuttings, fruits, &c., the insects 
spread throughout the State, destroying not only the yearly orange crops, but, 
in many cases, sweeping off the groves themselves. 

At the exhibition in Paris there were several insects shown as destructive to 
European crops, which are so similar in appearance to some of our common 
native species not suspected with us of injuring cereals or fruits, that I am in- 
clined to think, when agricultural entomology shall be more thoroughly studied 
and developed, many of ours will be found nearly, if not quite, similar to theirs 
in food and habits ; in other words, that some insects hitherto considered as 
predatory and beneficial may, upon examination, prove to be injurious. 

Among the insects destructive to wheat there were two European rove 
beetles exhibited in the splendid collection of Mons. E. Mbcquerys, of 
Evreux. This family of beetles has hitherto in this country been considered 
as beneficial to the farmer, almost all the carabidse feeding upon other insects 
which are injurious to crops. The European " Zahnts gibhus,'^ on the con- 
trary, is stated to be very destructive, gnawing the stems of the cereals, at- 
tacking them in the larva state in the pith, and especially destructive to barley 
and rye." • Another carabus, Broscus ceplialotes, (Linn.,) has the same habits, 
but is particularly damaging to wheat. It would be well, therefore, to examine 
further into the habits of our native Pangus caliginosus, which the farmers of 
Maryland consider as exceedingly destructive to wheat in stacks, imkiense 
numbers of them being found under every grain stack in the field. As the 
carabidae are beneficial in general, I have always supposed these insects sought 
the stacks for shelter, and to feed upon other insects frequenting such situa- | 
tions. It is true that on two occasious I have observed the Pangus caliginosus ' 
on the top of grass, apparently feeding on the newly -formed seed, though it is 
possible their food might have been minute insects invisible to the naked eye. 

The larvae of the long-horned beetles in America are considered to feed prin- 
cipally upon the wood and pith of trees and plants, but in Europe there is one, 
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Calamohius gracilis, which is said to attack wheat. This insect is something 
like a small sajperda or oberea, and Mr. Mocquerys states that it attacks the 
wheat when flowering*, piercing the stem, and working downwards from the top ; 
it hores through the joints, and passes the winter months in the lower part of 
the plant. It is stated that these insects sometimes destroy a fourth part of the 
wheat crop. Mr. Mocquerys, in his notes, refers to Mr. Guerin Meneville for 
fuller particulars. As we know of no similar long-horned heetle in this country 
possessing like hahits, an inexperienced entomologist would not dream of look- 
ing for them in such situations, and possibly many of our dying wheat stalks, i£ 
ezamined, may be found inhabited by some similar insect. 

The larvse of another European longicorn h^et\Q, Fhytoecea epMppium, which 
resembles our oherea^ is said to be very destructive in fields of carrots, mining 
channels in the roots. We have nothing of the kind described in this country. 

The larvse of AgapantJius suturalis, also a longicorn, lives in the interior of 
the great stems of lucerne. Oberea linearis (Linn.,) also destroys young branches 
of hazel and filbert by devouring the pith. Our Oberea. tripunctata commits 
similar depredations here on blackberry and raspberry bushes. 

The wood of the oak is injured by the larvse of Clytus arciuatus^ an insect 
which bears a striking resemblance in size, shape, color, and markings, to our 
C. pictusj or locust borer, which causes such destruction among locust groves. 

The larvse of various species of Elateridce, or snapping bugs, so called here, 
under the name of wire-worms, cause much damage to the cereals, grasses, and 
vegetables in Europe, by devouring the collar from the plant, or boring into and 
destroying the roots themselves. Although our naturalists here have numberless 
Bpecies of these insects in their collections, I doubt whether the history and 
habits of half a dozen of them have ever been studied at all when in the larva 
and pupa state, excepting, perhaps, Alaus oculatus, and a few others, inhabiting 
decayed wood. Indeed, it is much to be regretted that entomologists have not 
paid more attention to the earlier stages of most of our ColcoptercE, and I may 
say of all our other orders also. The study of entomology, in most cases, in this 
country seems confined to the mere collecting of a certain order of insects, pin- 
ning them in cabinets, and classifying or subdividing into groups and species 
according to some slight variation in form or anatomical structure, without having 
the slightest knowledge of their natural history in any of the previous stages of 
larva or pupa. Much more credit is given to one who discovers any new or rare 
insect than to him who first traces the natural history and peculiar habits of any 
familiar species from the egg up to its perfect state. The collecting and classi- 
fying of insects is, indeed, indispensable to the proper study of entomology, and 
involves great labor and expense ; still it is to be regretted that we have so few 
field naturalists who make the various transformations, habits, and food of insects 
their peculiar study. 

The May bugs, [Hanncton, Fr.,) in both larva and perfect state, commit great 
ravages in certain districts in France. They differ in form and color from ours, 
but their habits are so precisely similar that they need not be described here. 

I may mention, in passing, that I received a report from Maryland that the 
blossoms of the ailanthus tree were fatal to our much-dreaded rose bug, Macro- 
dactylus subspinosa, thousands being found dead and dying under the blossoming 
trees, but whether the male or female tree the correspondent did not state, and I 
merely record it as a fact reported to the department. * 

The ^w^m^zc^cg, attacking wood, have much the- same habits as our native 
American species. 

The CuTculionidm, or snout beetles, were very numerous in the various Euro- 
pean collections, and are exceedingly injurious to crops there. 

Among the Attelabidm, Rhynchites hetulm (Fab.,) orCoupe bourgeon, destroys 
the leaves of the grape-vine by rolling them into a cylindrical form after having 
weakened the petiole, causing them to fall and perish , 
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The opinii] poppj, in Germany, is attacked by a small curctilio, CeutoryncTius 
macula alba, which lives and undergoes its transformations in the seed vessel 
or poppy head. 

Another curculio, LixMs angustatus, (Fab.,) is said to be very destructive in 
fields of beans ; the larvse mining into the stalks devour the pitli, thus causing 
the plant to wither and die. I have myself observed our American Liixus con- 
cavus burrowing into the footstalk of the rhubarb or pie plant, and then depos- 
iting a single egg in each hole. I endeavored to rear the young larv^cTg, but they 
died in a few days, as soon as the stalks became withered, I have no doubt, 
however, that if the yellow^ decaying leaves of the rhubarb v^ere examined, 
man}^ of them would be found to have been injured by this insect. 

Two ^mvlX omo^vlio^, AntJionomus pomorum and j^edicularius, (Lino.,) pierce 
the flower buds of apples to deposit their eggs in them, which, after hatching 
into worms within the bud, devour the pistils and stamens, thus causing much 
injury to tjie crop. When grafdng pears in the spring, and cutting open buds 
to see if they were alive, I have often found a single egg in the centre of a 
growing bud. These eggs being much too large for those of the small curculio, 
the cjiiestion arises whether they may not have been deposited by some of the 
larger species whose habits are as yet unknown, especially as it is said that the 
European P/^?/ZZ<?Z>^^^5 ^>Z>^«^^^5 (Linn.,) gnaws and destroys the grafts of pears 
and plums in that country. 

The larvae of Baridius cJiloris, (Fab.,) a small steel-blue curculio, injures the 
colza, producing the little galls or excrescences which are often found near the 
roots of that vegetable. In these galls they live and undergo their transforma- 
tions. The larva of our n^iiYQ Baridms i7'inolatus hnrxowQ into and consumes 
the substance of the stalk of the cpmmon potato plantv find has been incorrectly 
supposed to be one of the primary causes of the rot. 

BJiyndiites hacclhus, (Becmare,) a small bright copper-red curculio, pierces the 
youngifruit of the apple and deposits its eggs therein, causing the fruit to fall 
much in the same manner as is done here by our codling moth. jK. cupreus, a 
small copper-brown weevil, destroys the plum in the same way, but also makes 
a small notch in the footstalk which hastens its fall. I saw, however, no insect 
which approximates our plum v/eevil, Conotrachclus nenufliar, in either num- 
bers, manner of attack, or dcstructiveness. Europeans may be thankful that as 
yet they have escaped this dreadful pest. it. conicus is of a blue-steel color, 
and deposits its eggs in the young buds of fruit trees. R. alliaria, also steel- 
blue, is very destructive to nurseries of young fruit trees, and injures them by 
cutting ojff the twigs and buds after having deposited their eggs therein. 

The larvse of An tlionomus dniparum (Hbst.,) pierces the fruit of the culti • 
vated cherry, while A ^Txce^T-^/'w-s (Steph.,) does the same to the fruit of the wild 
cherry, and the stocks of the strawberry are cut off by A. rubral (Hbst.) 

A small metallic green beetle, P(9Z^t?rc>5?^if >m'cee<?5, or the Clmrancon argente 
of the French, devours the foliage and fruits of fruit trees, especially of grafts, 
and, when numerous, cause much injury ; Fhyllohi'iis pyri, of a blacker copper 
color, but similar in form, and P. argentatust a bright metallic green, have 
the same habits ; p. hetulm attacks pear trees especially ; Polydrosus micans, of 
metallic copper lustre, attacks hazel and beech, while P. flanifrons, or the 
C7jara?zpc?^ <i^^^row?^er, destroys gooseberri 

The Silp/iidcB feed generally on carrion, snails, dead fish, &c., but Leunis 
states that the larv^ oH Silpha atrata and others destroy the beets in Germany, 
In the Exposition it was also said that SilpJia atrata and Icevigata caused much 
injury by devouring the shoots and young leaves of the same plant. It w^ould 
be well for us, therefore, to examine more carefully into the habits of the larvae 
of our American species. 

The more minute wood-eating insects, and those injuring forest trees, were 
very well represented in the exhibition; but as this report relates chiefly to 
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those affecting cereals, vegetables and fruits, I sliall only mention Sj/noxijlon 
sexdentatum, which attacks the stems of unhealthy grape vines, Xylopertlia 
sinuata (Fab.,) which injures the branches. 

The GhrysomelidcB devour the leaves of trees and shrubs in the saijae manner 
as ours. One of them, the Crioceris asparagi (Linn.,) which destroys aspara- 
gus in Europe, has of late been introduced into this country, and has already 
increased to such an extent as to become exceedingly destructive in some of 
the States. This is another warning to use care that foreign insects be not 
imported and acclimated here. 

This year I had a ColaspisyYery similar to the Colaspis strigosa, brought to 
me in Washington, and said to he very injurious to the foliage of the grape 
vine, in which the perfect insects eat innumerable small holes. 

Among the European insects beneficial to farmers, I shall only enumerate a 
few of the principal species which were exhibited as destroying noxious insects. 

The Oicindelidse, or tiger beetles, feed entirely upon other insects, and were 
well represented. Among the Car abides, the following were especially noticed : 
JProcrusieSy Carahus, Calosoma, Foscilus andiOmaseus. Worms, slugs, snails, 
and caterpillars are destroyed in immense numbers by the SkipkilinidfB, 
Silp/ia quadripunctata, in the larva state, devours caterpillars, while, as before 
noticed, its relatives /S. Atrata and loivigata feed upon the shoots and leaves 
of the beet root. Carpophilus sexpunctatus lives under the bark of pines, and 
destroys great numbers of the BostricJiidcB which attack the wood. Dasytes 
Hamfes and Rliizophagus deprcssus live exclusively upon the Bostrichidm. 
Trogosita mauritianica (Linn.,) qx Oadelle, was exhibited as being frequently 
found in wheat granaries, where they destroy the larv{3e of the wheat weevil 
and other insects injuring grain. I have myself seen the larva of the Trogosita 
duhia in maize, where it had burrowed into a hole, and was apparently feeding 
on the interior of the grain. It is of some importance, therefore, to ascertain 
what they really do feed upon before destroying them. 

Ditoma crenata {¥dih,,) Brontes planatus (Linn.,) and ^ilvanus tridentatiis 
(Fab.,) were shown as destroying the iarvse of Scolytus and BostrichuSj ivhich 
are both wood-eating insects. Drilus flavescens (Fab.) lives entirely on snails 
and slugs, whilst the larv^ of Telephorus fuscus, and lividMs (Linn.,) and 
Rliagonycha melanura (Oliv,,) are ever on the chase for soft iarvse, and the 
larvae of the destructive saw fly. The larvas of MalacJiius ceneus feed upon 
other grubs which inhabit the stems of plants. Tillus eloiigatus (Lmn.,) 
Thanasimus formicarius (Fab.,) OpiJus mollis (Linn.,) and HypojMcBus bicolor 
(Fab.,) feed upon the larvae of wood-eating insects. The larva Q>i Br achy tarsus 
Darius (Fab.,) live especially on the coccus, or scale insect, infesting pine trees. 

I may here remark that I have seen the perfect insect of our Chilocorus 
hivulnerus [di, midXi black lady-bird, with two bright red spots on the wing 
cases) early in the spring busily employed in tearing open the cases of the white 
scale insect inhabiting our pines and devouring the eggs. I have also observed 
that if they were disturbed in their repast, many, if not all the remaining eggs 
fell to the ground through the orifice made by the Chilocorus whenever the 
wind agitated the leaves. In Florida the Exochomus guexi, a very small red 
coccinella, with black thorax and two black spots on each wing case, was 
observed to act in similar manner with the orange scale or coccus. Indeed, 
almost all our Coccinellidce, or lady-birds, are exceedingly beneficial by destroy- 
ing plant lice and scale insects, and I have even known them attack the newly- 
formed chrysalis of a butterfly before the outer envelope had hardened. There 
is one exception, however, which must be mentioned, and that is the EpilacJina 
horealis, a large lady-bird, the larvaa of which are very injurious to the sq[uash 
and other plants of that family. 

Very few of the other orders of insects beneficial to the agriculturist, such 
as ichneumon flics, &;c., were exhibited, the principal collections being mostly 
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of the coleoptera or beetles, and lepidoptera or moths, the caterpillars of which 
are so injurious to vegetation. Mr, Mocquerys exhibited the finest collection, 
consisting of thirteen large glass covered cases, containing specimens ol 
destrnctivl? European insects, with the root, wood or foliage as attacked, and a 
short vmtten clescription of the injury* and the scientific and common names 
and habits of the insect. This plan naight be adopted with advantage in our 
agricidtural museums, and would be improved by adding references to the pages 
in Harris, Fitch, and other authors who have described the insects and proposed 
remedies for their destruction. 

Although so many insects injurious to the farmer were shown, very little 
attention appeared to be paid to ascertaining remedies for them, except in the 
case of some specimens of the wood of forest trees destroyed by insects under 
the bark. These were exhibited by Dr. Eugene E,obert, and a label was 
attached to them stating that "the diseased or infected trees can be cured, and 
restored to pristine vigor, by a process of decortication or stripping . o£F the 
outer bark by means of certain instruments, such as, scrapers, &c., at a particular 
season of the year." This lie states he has done, and with the most beneficial 
results, and proves his statements correct by exhibiting in his collection woods 
which he has thus operated upon, the label attached to these specimens reading 
as follows : 

Pressing founded on vegetable physiology of the trees injured by XylopJiagus 
( wood-eatiiig ihsects,) by means of the method of superficial decortication, or 
taking , off the old bark to the liber exclusively, &c." Considerable caution 
would be necessary in trying this experiment, as there might be great danger 
of killing the tree, and any farmer attempting it will do it at his own risk. 

The Imperial Society of Horticulture of the Ehone suggest that, as insects 
which infest 'plants have a" horror of vinegar, this, article be used as a preventive 
of their ravages. It is alleged by M. Denis, director of the School of Arbor- 
iculture, of Lyons, that last year's experience showed that trees sprinkled with a 
solution of nine parts water to one of vinegar bore fruit abundantly, while 
those not BO treated produced scarcely any. It may be applied to flower beds 
or fruit trees by means of a garden syringe or a watering-pot with a fine rose. 

Many specimens of the various powders for destroying insects were exhibited, 
and are at present very popular in Paris. The basis of all is supposed to be 
the powdered flowers of the Pyrethrum, a plant very nearly alhed to our wild 
cammomile, or feverfew. The almost impalpable powder is blown from a bel- 
lows, or other instruments made for the purpose, and, if perfectly fresh, and from the 
dried flowers alone, is reported to be very effective in destroying insect life. If 
powdered stalks and leaves be mixed with the flowers, it is not so good ; and if 
the powder is exposed to the air, it loses its effect. Growing plants of the 
Caucasian Pyrethrum, P. willemottii, P, rosemn, with smooth green leaves and 
pink flowers, and P. rigidum having leaves covered with short, cotton-like 
hairs, and bearing a white flower, like our common ox-eye daisy, were also in 
the exhibition J and as seeds of all these have been received by the department 
at Washington, it is expected that some practical experiments will be made to 
test their real value as insect exterminators. 

Apiculture, or the raising and breeding of bees, being one of the main 
features of the Exposition, there was a large display of hives, but nothing 
especially iiew or interesting to us. The Italian bees were recommended as 
being more peaceable and industrious than the common hive bee. Those ex- 
hibited were of a lighter color than ours, and had two broad light brown bands 
across tho base of the abdomen. 

The centre of the building was devoted mainly to the various species 
of silk-worms, their culture and products. Among these the ailanthus 
silk- worm, Attacus cyntJiia, appeared to attract the most attention. Accord- 
ing to the statements of M. Guerin Meneville, this insect is now accli- 
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mated in France, and promises great results, as the worms maj be reared in the 
open air upon growing ailantiius trees. The cocoons being suspended to the 
branches by means of a silken web fastened to the foot-stalks, remain hanging 
on the tree, and can be gathered without trouble. The silk is also said 
to be very strong and durable. The culture of the ailanthus silk-worm 
has been made more necessary in thafc country on account of a fungoid 
growth which has attacked and destroyed immense numbers of the common 
or Chinese silk- worm, f Bomhyx morij in several parts of Italy and France. 
The ailanthus worm seems more hardy, and, it is hoped, may take the place of 
the other, should the disease continue. In this country, however, it is to be 
feared that the culture of the Attacus Cynthia^ for silk-prod iicing purposes, will 
prove a failure, as, owing to the attacks of parasitical insects and birds, compar- 
atively few worms would complete their transformation without protection. This, 
added to the high price of labor and the great trouble and expense of attend- 
ing a large plantation of worms, will prevent th^ business from being profitable. 

While speaking of the ailanthus, I would call attention to the following state- 
ment, which seems to indicate that the tree may perhaps be found more useful 
than is generally supposed. This notice was attached to a large piece of wood in 
the exhibition : 

Results of experiments made at the port of Toulon^ in 1865, hy M. Roul, engi- 
neer of bridges and highways, upon the tenacity and density of the wood of 
the ailanthus f as compared with stronger wood : 

Tenacity. Bensity. 

Ailanthus, three experiments, average , 32.812 0.713 

Elm, seven experiments, average - 24.867 0.604 

Oak, ten experiments, average 19.743 0,751 

The wood is also said by some to make good fuel, and not to give out an un- 
pleasant odor in burning. But this remains to be proved. 

To this may be added the following facts, reported to the department by Mr. 
W. R. Grosh, of Elkton, Maryland : 

" About ten years ago a wharf was built at Marietta, Pennsylvania, between 
the Susquehanna river and the canal, in which was a post of the ailanthus. It 
was subject to all the changes of dryness and moisture incident to canal banks. 
When the tow-path was changed to the river side of the canal, and the wharf re- 
moved, this post was found to be perfectly sound. 

" On another occasion a neighbor had a lot of ailanthus posts. Some he set in 
the ground, immediately after they were cut ; they proved to be no more durable 
than posts of pine. The remainder he set when they were seasoned, and they 
proved, after eight years of trial, about as good as locust. To see them now one 
would suppose they might last always. 

" These cases seem to indicate that the ailanthus is equal to the best timber 
for posts, if properly seasoned. It is also pronounced equal to oak, or even 
hickory, for fuel, by those who have used it. As it is a rapid grower, and easily 
raised from seed, it would prove valuable for belts and groves on our western 
prairies, if far enough from residences to render the odor of its blossoms en- 
durable." 

Bomhyx moriy or the common silk- worm, was represented in all its forms and 
products. The other new or imported silk-producing insects, Bomhyx yama mai, 
from Japan, which feeds upon oak ; B. pernii, from China, food also oak ; and B. 
Faidkerhia, or BauhinicE, so named from the plant upon which it feeds, were ex- 
hibited, and are now being experimented with by Monsieur Guerin Meneville and 
others, to test their qualities and capabilities of culture in Europe. Two of our 
native moths, Attacus cecropia, and Folyphemusy were also ia the exhibition, and 
I believe them to be of equal value with the others. Mr. Trouvelot, of Medford, 
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Massaclnisetts, lias succeeded in immig A, polypkemus in niimbers siiScient to 
test ixs value as a silk-prodiicing insect. 

As my iiistriictioiis required me to exainine the various luuseums and ])otaiii{"al 
gardens, in order to learn the best system or plan for forming an agricultural 
and economic museum, to be attached to the Department of Agriculture of the 
United States, much of my time was taken up in visiting the garden of plants^ 
museum, gardens of acclimation, and other similar institutions in Paris. 1 found 
that the system of classification in the permanent exhibition of Algiers and the 
colonies, approaches nearer what we require than any other, and I shall there- 
fore proceed to give a somewhat detailed account of it. The plan is such 
that tlie museum is not only rendered irteresting,but useful to all classes — to the 
manufacturer, the druggist, and, indeed, to men of all trades and professions. 
Scarcely any one can visit such a collection, so arranged, without learning some- 
thing new or useful, and will frequently be astonished at finding things before 
looked upon as mere weeds or cumberers of the ground, rendered, by science and 
industry, sources of both individual and national profit. Still, it lacks in one 
respect ; although the name is attached to each object, there was no system of 
reference to books or works giving an account of the growth and habits of the 
seed or plant, or the methods of manufacture. 

In the first place, the specimens are divided into series, and secondly into sec- 
tions; so that any object may be found by referring to the number of the section 
and series, which is conspicuously printed in large letters on each case. 

Series 1st contains vegetable substances and their products. 

Series 2d contains mineral substances and their products. 

Series 3d contains animals and substances manufactured from them 

Series 4th contains productions taken from the water. 

These series are then subdivided into sections, thus : 

Series 1st, containing vegetable substances and their products, is divided into — 
Section 1. Woods and bark, as cork, &c. 

Section 2. All textile materials and their fabrics, excepting cotton. 

Section 3. Cotton, cotton threads and tissues. 

Section 4. Oils and saponaceous substances. 

Section 5. Dyes and tanning substances. 

Section 6. Gums, resins, and varnishes. 

Section 7. Medicinal drugs, &c. 

Section S. Cereals, grains, forage plants, and legumes. 

Section 9. Flour, meal, and pastes made from them, such as maccaroni, ver- 
micelli, &c. 

Section 10. Wines, alcohols, preserves, and confectionery. 
Section 11. Essential oils, perfumes. 

Section 12. Tobacco, 

Section 13. Sundry industrial vegetable productions. 

Herbarium, &c-, fill up the other numbers, but as they are of comparatively 
little importance, I will close here. In these sections we want fruit, flowers^ 
&c., between the woods and textile fabrics ; cereals and grains might be put 
after, instead of where it now stands ; and, indeed, the whole arrangement can 
be so modified as to be extremely simple and utilitarian. 

Series 2d. Minerals : 

Section 1. Substances metallic. 

Section 2. Substances non-metallic. 

Series 3d. Animals and their products. 

Section 1. YV^ool, hair, and their products. 

Section 2. Silks. 

Section 3. Skins and leather. 

Section 4. Wax and honey. 

Section 5. Bone, horn, and turtle-shell. 
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Here we want separate sections for animals, birds, insects, &;c., together witb. 
tlie contents of the birds' stomachs, what particular insects are destroyed bj in- 
dividual species of birds, and peculiar marks designating each specimen as in- 
jurious or otherwise. We should also want specimens of draining tiles, 
under mineral substances, in order to show which are best for peculiar soils ; and 
also several other useful agricultural articles. 

Should the department ever succeed in forming such a museum, under the 
first series, section one, wood and bark, might contain longitudinal and cross 
sections, or triangular blocks, of all our native woods, with labels attached, 
giving the name, habits, density, tenacity, and peculiar uses of each, with ref- 
erences to the latest and most reliable works on the subject. 

In the section of textile materials and fabrics, excepting cotton, there were 
fibres of the Agave mexicana, or aloe; the Heliconea cariheay or Brasilier; 
Musa textilis, or abaca ; hemps of Saigon, a species of Urtica, or nettle, from 
Cochin China ; also, string made from the fibre ; Coir, or cocoanut fibre, of which 
a coarse rope is made ; fibre of the Ananas, or pine-apple, apparently very good ; 
Battenhang and Suntang, hemp-like fibre from Cochin Oiiina — very fine and 
apparently strong ; fibre made from the stalks of the Hibiscus esculentus, or 
the common okra of our gardens; also fibre made from the Bromelia kanatos^l) 
and banana. A curious kind of fibrous cloth is also made by beating the inner 
bark of the Broussonitia papyrifera, or paper mulberry, in Tahiti, as likewise 
from the Dawron bark and Ficus frolixa, from Kew Caledonia. 

Among the oil-producing seeds and nuts was particularly noticed oil from 
the seeds of the Melia azederach, or Pride of China, a tree which grows most 
vigorously in our southern States. The oil, however, looked like a thin, yellow 
lard, and did not appear to remain in a liquid state. 

The oil from our common peanut, or pindar, Arachis JiypogcBa, was extremely 
fine and clear, and might be made in the south with great advantage. In former 
years tons of peanuts were shipped from the southern States, especially from 
North Carolina, to France, where the oil was pressed and refined, and then re- 
turned to this country and sold as pure olive oil. 

There were also many fine samples of oil from cotton seed, melon, cucumis 
sativa, palm, Indian hemp, cocoanut, &c, 

A museum of this kind would be of the highest interest and utility, and might 
be made a perfect reference on almost any subject. Once commenced, it would 
grow yearly from the contributions of agriculturists, naturalists, and others. It 
would likewise serve as a record of the introdaction of any new seed, root, fruit, 
or fibre into the country by means of the department ; and as the name and ad- 
dress of the donors would be attached to each specimen, they might readily be 
referred to in case of any further information being required on the subject. 
Contributions would doubtless multiply to such an extent that duplicate speci- 
mens might be distributed to the different States, and in this way aid to form 
State agricultural and economic museums. 

In the garden of acclimation I made brief notes of the various animals and 
birds which are very rare or may be acclimated and in a measure domesticated 
here. The following are the principal : 

A pair of auerochB, or bisons of Europe, lately presented to the society by the 
Emperor of Eussia, are very valuable, not only from their extreme rarity, but also 
as being the only living representatives in France of the true wild bison family — 
a species now extinct excepting in Lithuanian forests, where the Emperor of 
Russia carefully preserves a large herd. The specimens in the garden are not 
large, and look much like our wild bison, or, as it is generally but wrongly 
called, buffalo. Their color is brown or blackish, and the hair on the head and 
shoulders is rough and shaggy. The real bufialo (Bos huhalusj is an entirely 
different animal, which was originally introduced from the East Indies, and is 
now domesticated in Italy and elsewhere. This animal is almost semi-aquatic 
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in ita liabits, raid delights to wallow in swamps and muddy places ; it swims well, 
and is exceedingly fond of being in the water, frequently submerging itself so 
that only the nose and part of the head are visible. 

The yak, or grunting ox, (Bos grunniens^J or, as the French term it, horse- 
tailed ox, is originally from the cold regions of Asia and the Himalaya moun- 
tains. There are seyeral specimens in the gardens of acclimation and the gar- 
den of plants; in the latter place, especially, may be seen a most magnificent 
white bull. These animals are covered with a very long, shaggy coating of 
hair, which reaches almost to the ground, and have long hairy tails, like the 
horse. The noise made by them resembles the grunt of a hog. The Tartars 
use the yak as a beast of burden, and in France it appears entirely domesticated. 
Grosses have been obtained between it and the common cow, and this cross is 
said likewise to be prolific. 

The zebus, or hump-backed cattle of India, have also been acclimated in thesie 
gardens. They are really beautiful animals. Their mild, placid looks, large, 
intelligent eyes, sleek condition, and glossy, short, satin coat form a striking 
contratit with both the yak and the buffalo. Dr. Davis, of South Carolina, sev- 
eral years ago had a number of these Bramin cattle, and affirmed that he found 
them much better adapted to the intense heat of the south than common 
Btock. He also claimed for them good milking qualities, and said that as work- 
ing cattle they could tiot be excelled, their ordinary walking pace being nearly 
as fast as that of a horse. I have also seen very fine specimens of this breed 
in Demarara) and t)iey would doubtless succeed very well in the warm climates 
of Georgia, Florida, and Louisiana. The zebu is reported to have been crossed 
with the yak ; if so, no doubt it could be with our common cattle. 

Among the sheep and goats were several varieties of merinoes and the ong-ti 
or ti-angi Chinese sheepi which are celebrated for their prolific Qualities, although 
I believe they have not answered the expectations of our farmers after two or 
three generations. 

The sheep of Yemen have the body and legs pure white, while the head and 
part of the neck are of an intense black. They have no wool, but only a kind 
of nap or short hair. For use they would probably be no improvement on our 
most common kinds, but might be ornamental on a lawn or in a small park. 

The Angora or Cashmere goats resemble those bred in our country. They 
are white, and similar to the breeds imported by Dr. Davis, of South Carolina, 
and Judge Peters, of Georgia. In the description of the Angora goat given in 
the catalogue of the society, I find it stated that at the last exposition of agri- 
cultural products magnificent tissues were exhibited by M. Davin, which had 
been manufactured from these fleeces ; so we may yet hope for success with tbe 
Angora in the United States. 

The llama inhabits the elevated regions of the Andes. Their flesh is good, 
and their fleece valuable for manufacturing purposes. There appear to be iDOth 
dark-red, brOwn, and white varieties. The alpaca lives under the same condi- 
tions as the llama, hut is smaller, and the fleece is longer and more silky. The 
vicuna and guanaco live in a wild state in the most elevated regions of the 
Andes, near the limits of perpetual snow. These four species can be crossed^ 
and their progeny is fertile. The administration of the garden, in order to test 
these animals, have crossed the llama and alpaca, and the alpaca and guanaco. 
Their progeny has given satisfaction, the fleeces surpassing in quality those of 
their parents. 

Among the horse tribe exhibited, the zebra holds the most conspicuous place 
on account of its beauty, the whole skin being regularly stripped or barred with 
black lines on a cream-colored ground, but the heavy head detracts from tlxo 
general air of grace and lightness of the other parts of the animal. The dauw 
or Buicheli's zebra is merely striped on the head, neck, and fore part of the 
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body. They liave bred and reproduced to tlie third genefation at tlie Musetma 
of Natural History, and are said to be yery tractable. 

The bemione or wild ass of Tartary, (Equus hemionus,) wben in its wild 
state, is said to be one of the swiftest animals known. They are now acclima- 
ted, and breed perfectly well in a state of semi- domestication. They have been 
successfully crossed with the common donkey. From its reputed swiftness, 
perhaps, it might be advantageous to cross it with our common horse, in order 
to produce an extra swift race of mules. The hemione resembles a large, good- 
looking, fawn-c©lored donkey, and has nothing particularly attractive in its ap- 
pearance, n-. 

A Siamese pony in the stables was well made, very small, of a cream color, 
with black mane and tail. The Shetland, in size and color, resembles a goodr 
sized black Newfoundland dog, while the most pigmy pony in the collection is la- 
belied " The Island Pony," but where the island is there is none to t«lL This 
pony is really worth seeing — it is so very small, of a black color, and perfectly 
well formed. 

I saw no true swine in the collection, the nearest approach to theni being the 
collared peccary of Texas and South America. These animals have bred sev- 
eral times in confinement, but their size being small, their tempers rather uncer- 
tain, and their tusks unusually sharp, I do not think- that, as a race of hogs, 
they are desirable. 

The deer need not occupy space here, as we have enough of tliem in a wild state, 
and will merely remark that several of them might be introduced with advantage 
into the parks of our merchant princes, especially the fallow deer, ((Jervus ddma,) 
which is partictilarly adapted to this purpose. The antelopes, gnus, &c., are 
also very pretty and interesting, but more for ornament thaii for any real use. 

In the poultry yard one of the most interesting objects was the w^d cock of 
Sumatra. He was the most game-lobking fowl in the whole collection, resem- 
bling our black-breasted red game, the back being red, while the neck and breast 
were of a rich dark metallic bronze^ The tail was drooping and something 
pheasant-like, but shorter. This drooping might, however, be accounted for by 
the fright and agitation he evidently felt at being intruded upon by a stranger. 
He was excessively wild, and endeavored to hide himself behind a bush or in 
his house. The comb is single, very large and red. The wattles are pendant, 
large, and red, excepting near the lower part of the head, where they are of a 
most beautiful sulphur yellow. This gives the bird a very beautiful and singu- 
lar appearance, the two colors contrasting so strongly with each other on the 
dark bronze of the neck. 

Of the Sonnerat fowl, owing to his wildness, I am unable to give any descrip- 
tion, excepting that in the cursory gknce I had he appeared very much like a 
large reddish bantam without feathered legs and with a drooping tail. 

Our domestic fowls are generally supposed to have be^n derived from tbB 
Bankiva jungle fowl, though it is possible that other varieties may have assisted 
in the production of the numerous breeds and varieties. 

Among the other fowls I particularly observed the HoudaM breed. These 
fowls are medium sized, of a white and black checkered color, and one of their 
peculiarities is that they have five toes, three of which are turned forward arid 
two backward. The Creve Ooeur are like our black top-knots. The La Fleche 
breed are tolerably large, and of a black color. The Race E&pagmle is our 
black Spanish. The Dutch ^ace <ie /a (7«mpzTOe resembles our Creoles, but are 
larger. The Breda breed have feathered feet and legs, and very small or. no top- 
knots. The male has no comb, but large pendant wattles. Of this kind there 
are four varieties-— the white, blue, black, and cuckoo or mottled. The breed 
of Padua resembles our spangled top-knot Hamburgs, having the same plunie of 
top-knot feathers on the head. Of these there are five varieties— the fawn aolor, 
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tlie gold, silver, wliite and spotted. The Holland Padua resem'bles our black 
fowls, with large white top-knots, sometimes called white top-knot Spanish. 

The Brahma pootra foxk ^ere introduced into France from Assam in about 
1850, are very large, and have a simple dentated comb of medium size; their 
colors are white, checkered with Wack, and their legs and feet are heavily feath- 
ered. In the gardens are three varieties— the blue, the common, and " la^ariete 
inverseJ^ The Race de Nankin,'^ or Cochin China, are natives of the warm re- 
gions of China, and were introduced into France in 1846. They are splendid 
fowls, of a very large size, very clumsy in shape and gait, of a buff color, and 
with no tail to speak of ; their feet are covered with feathers, and their comb is 
single and notched. Of these fowls there are four varieties on exhibition; the 
white, the cuckoo or mottled, the black, (the cock has a large single comb and 
wattles, ) and the buff, this last being the original color fpund in China, the other 
colors having been bred in Europe. 

The Eussian fowl is large, the head and neck of the hens being curiously 
muffled with feathers of a cinnamon color; while the body is of a lighter tint. 
The Yokohama breed is originally from Japan ; the male is distinguished by a 
long," drooping, plume-lik^ tail. The color of this fowl is whitish, with some red 
on the wings. The Bruges breed is a game fowl of an iron gray color, with a 
short tail. The hens of this breed are celebrated as setters, while the niales are 
said to make splendid fighting birds, . and, to use a common expression, are 
*';ganie;'to the backbone.':' ■ ' ' : ; 

The Borkings, imported from England, are fine fowls for the table ; but the 
guide to the gardens describes them as delicate, and affected by severe frost and 
w^t weather, though with how much truth I am unable to judge. 

One of the most curibils JowlS: in the collection is the Wallikiki eca?*- 
<^<j^;ft?*s) from Turkey or This fowl has no tail whatever, not even the 

apology for one possessed by the Shanghai, but only long silky feathers falling 
over the place where the tail ought to be. There are also several very small 
fowls, or bantams, in the colleciion, the most singular of which is the " i^ace Ne- 
gre^ ' ( Gallus morio) from India. They are covered with a fine silky down , in- 
stead of feathers, and present the appearance of a half-grown chicken. Their 
skin is said to be black, but this could not be discovered through the coating of 
long silken down v^hich envelopes the entire body, neck, and head. 

Some of the bantam chickens [Gallus banticm) oTigmd^j, probably, from In- 
dia, are remarkably pretty. One of the breeds is of a mottled gray color, like 
our Dominiques, with fine rose comb and wattles and unfeathered legs. There 
are two varieties of these, the yellow or buff, and the golden. The white J ava 
bantams are the most graceful and beautifully formed little white bantams in the 
whole collection. They have a blood-red rose comb and wattles, and no feathers 
upon their legs and feet. There is also a black variety of these Java bantams 
whieli I did not observe. The Nangasaki bantams, originally from Japan, are 
of a whitish color, with some black feathers in the tail and wings. The cock 
had an immense single comb and wattles, the feet are very short, the head 
thrown back and almost touching the tail^ wings nearly trailing on the ground, 
and short important gait. 

The pheasants come liext in order as being in a semi-domesticated state ; of 
these, however, I shall merely mention;a few of the most interesting. In the 
first place, the common pheasant, (PA(25^af^^^5 c<??<?i4zc2<55,) found in the wild state 
in the Caucasus and near the Caspian sea, is the most common species in Eu- 
rope. It is a most beautiful bird, and has for a very long time been kept in a 
semi-domesticated state in the parks, woods, and pleasure grounds of wealthy 
persons, where it breeds almost as well as domesticated fowls. It roosts at night 
on elevated trees, and, like our domesticated Guinea fowls, loves to wander 
about the woods and fields. These birds ought by all means to be introduced 
into our ornamental parks and pleasure grounds, being at the same time useful 
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as an article of food, as weH as Iiiglilj ornaraental. There are five varie 
ties here, viz : the common, the ring-neckecl, ash color, white, and parti-colored. 
The ring-necked pheasant is said to be originally Trom China. The male of the 
silver pheasant, {Phasianus nyctjiemerus\) originally from the north of China, is 
a most beautiful bird, of a silver white color, with regular, slender, lace-like black 
markings on the feathers of the back, while the under parts are of a black feolor ; 
the long, drooping tail is also silver white, barred with black. This bird is said 
to be completely domesticated in France, where it is bred and reared with per- 
fect ease. Th© female is by no means as beautiful as the male, being of a dull 
reddish color, and of a smaller size. The golden pheasant, Phasianus {tJiau- 
malea) pictus,vi one of the most beautiful and bizarre birds, bred in a state of 
half domestication, and is much smaller than either of the pheasants before men- 
tioned. The under part of the male is of a red color, the head is ornamented 
with a splendid golden yellow crest, the neck is hidden or overhung by a some- 
what projecting ruff of feathers of a bright yellow color, striped or barred with 
black. The wings are of a dull blue, the hind parts of the body are of a golden 
color, set off with red, and the tail is long and brown, barred ^ith black. The 
female of this species is also very inconspicuous in color. These birds have 
bred well in some forests in Europe, and in a state of domestication have pro- 
duced three varieties, viz : the ordinary golden iand red color, the black, and the 
Isabella or fawn. 

The Euplocomus {GallopJiasis prelatus) or blue pheasant is one of the most 
splendidly metallic-colored birds in the gardens. It was introduced from Siam 
and Cochin China in 1862 ; it is of medium sisie, with crested head, and a back 
of the most briUiant metallic blue and gold, which, when,reflected upon in the 
sunshine, gives forth almost all the colors of the rainbow. 

The Impeyan pheasant, Lophophorus impeyanus, or refulgens, is a most 
splendid bird. The male is nearly as large as a Brama fowl. It is from the 
high montainous regions of Hindostan, and as it bears well the severe cold 
weather, it might be introduced into the United States. It breeds well in par- 
tial confinement, thirteen young ones having been raised in the gardens of the 
Zoological Society of London this season. 

The Song-M ( Crossoptilon auritum) is from the mountains of the north of 
China and Thibet. This is also a most splendid bird ; it is the size of a com.- 
mon fowl, of a blackish color, with a whitish tail formed of long hackle or 
barbed slender feathers. Some of the feathers of the neck are white and elon- 
gated so as to form two horn-like appendages which project on each side of the 
top of the head, giving this bird a most singular and grotesque appearance. 

The Guinea fowls ( Numida meleagrisy) originally from the north of Africa, 
are represented by four varieties, viz: the commouj parti-colored, lilac, and 
white. There is also a species with blue cheeks, (Numida ptilorkyncha,) from 
Egypt and Senegal, of similar color and marking as our common Guinea fowl, 
but distinguished by the blue color of the cheeks and wattles, and by the much 
less disagx^eeable cry which it makes when disturbed or on its wanderings. 
The crested or helmeted Guinea fowl ( N. tiarata) from Madagascar is thus 
named from the rounded crest on the top of its head, which has been compared 
to a tiara. Of the common peacock, originally from India, Malabar, Ceylon, 
&c., there are the common, white, and parti-colored varieties. The Japanese 
peacock from India differs from the common species in the blue color and me- 
tallic reflections of the neck ; whilst the green-necked peafowl, ( Paon specif erus, J 
from Cochin China and Indian Archipelago, is distinguished by the neck being 
of a green color. Our native American wild turkey is also here, and six vari- 
eties of the domesticated kinds, namely : the black, white, gray, parti-colored, 
red, buff or fawn. Our bronze-backed turkeys are probably a cross between 
the common black and our wild turkey, as in the descriptive catalogue of the 
garden of acclimation we find it stated that " the common and wild turkey d 
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cross readily, and tliat these crosses are mucli larger and more brilliant in colors 
lliaii the common tame varieties." ^'Oviedo v^^as the first to speak of tlie tur- 
key/' and according to some liistoriaiis tte, turkey existed in France in 1518 or 
1520 ; according to others it was first introduced in Spain, whence it was intro- 
duced into England in 1524 ; and it is somewhat strange that no mention is 
inade in this pamphlet of its s;upposed^M^ 

' ■ 'The swans, geese,.and' ducts' 'next ' claim;; 'attention. ' ' ; Of the' .swans' there , .are'' 
tlie red-billed or domestic, the Mack-billed or wild swan, and the black swan 
from New Holland and Van Dieman's Land. This last bird is of a jet-black 
color, witl:ta bright scarlet beak, and as it is a most magnificent and graceful 
bird, perfectly domesticated, and breeding well in confinement, it would be a 
most valuable acquisition to the lakes and waters of our large city parka, I am 
unable to say much about the geese, as one enclosure contained several species 
together, and I probably should make mistakes in the names, not being orni- 
thologist enough to name varieties I have neyer either seen or heard of before. 
However, I recognized our common Gahada and white-fronted goose, and the 
brent, as old Americaii acquaintancesV^ T fiom tht Falk- 

land islands, the China goose, said to be very common in Eussia, and the Egyp- 
tian goose, which is furnished wath a small, sharp spur on the bend or elbow of 
the wing, would no doubt prove valuable to our farpiers if introduced into 
America, as they are perfectly domesticated. The male of the upland goose, 
{OlGRj}haga magellanMa\^ or upland goose frota the Falkland Islauds, is a vety 
large and fine bird • but one of the prettiest geese in the coUectipn ia the Baiid- 
wich Islands goose, ( Clmpliaga sandivivJiensis,) wliich may be more properly 
clast^cd among the land than the water birds. It was introduced into Europe 
in 1 632. The redrbilled tree duck, ( Denclrocygna antimMolis^ from Guinea, 
and Brazil, appeared to be quite domesticated, ahd when I saw it wa^ feeding 
upon the short turfy grass in its enclosure in a very goose-like manner. It is 
a very ornamental bird, the bright red bill and legs forming k striking contrast 
to the shaded gray and black color of its plumage. The white-faced tree duck 
from Brazil, in the same paddock, is also ooe of the perching ducks, but is of a 
smaller size, with bluish bill and legs, and instead of the usual quack given by 
our tame duck, this bird makes a kind of whistling sound. Our common wood 
or summer duck is also domestieated here. This species of duck ought to be 
more highly prized by our countrymen than it now iSj and most probably it 
would be were it a foreigner and cost a very large sum of money to import. 
In these gardens it is as tame as our domestic mallards, and reproduces with>is 
little trouble. The mandarin ducks from the north of China were all in very 
plain plumage, but, when in full summer dress, the male is said to he the most 
beautiful bird of the duck tribe. It somewhat resembles our sumiUer duck in 
size, shape, and color, but is Said to be infinitely more beautiful. These duoks 
were introduced into Holland about 1S^>0, and reproduce very readily in a 
state of domestication. The Bahama duck, Anas [dcifila) hahamensis, is very 
ea sily domesticated, and resembles a small mallard with a pointed tail, but the 
bright red color on the base of its bill renders it a tnost beautiful object when 
swimming. 

In the collection of the Zoological Society of London were some animals and 
water-fowl which were not in the gardens of acclimation in Paris, and which de- 
serve a passing nptice, as they may be introduced and acclimated in this country. 

Among the swans, the black-neck swan {Cygnus nigricolUs,) ivom 
presented a remarkable appearance, the plumage of the body, wings, and tail 
being snow-whitei while the head and neck are jet-black. The bill is orna- 
mented with a red knob pr protuberance. As they bred in England in 1858 
and 1859, they may be considered as acclinlated there. 

The genus Cla^haga, As grass-eating geese, derive their name from their habit 
of feeding almost entirely upon grass, and are mo-ra terrestrial than aquatic iu 
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tlieir liabits. The ash-headed goose, dmjpliaga poliocephala^ may be partic- 
ularly noticed, as they have increased rapidly since their introduction in 1849. 
The Cereopsis goose {Gei'cojysis novm hoUandim,) or Oape Barren goose, from 
Australia, breeds almost every year in the gardens. This bird is large and of a 
gray color; its bill is very short, with the base of a yellow green tint ; the legs 
are pinkish, and the feet dark. The bar-headed goose, {Anser indicus,) from 
Hindostan, is so called from the head, which is white, being barred with a 
black stripe running across it from the eyes, and another similar stripe below 
them. The red-breasted ^oo^q, Bernicla rujlcollis, from northeastern Europe, 
and northern Asia, is very rare. The croWn of the head is black with a white 
patch near the bill; on each cheek is a red patch bordered with white, and its 
neck at a distance appeared to be longitudinally striped with white and a dark 
color. 

The beautiful Bahama duck has been bred very freely in a state of semi- 
domestication, and might be introduced here in our lakes and ornamental ponds. 

Among the swine in the gardens of the Zoological Society of London may 
be seen the West Indian river hog, PalarrwclKETus penicillatus, which is re- 
markable for large protuberances on each sid^ of its face ; its color is reddish yel- 
low, with a white line on the back, and a white stripe around the eyes and on 
the cheeks ; its tail is long and straight, and the ears are upright, narrow, and 
tufted with hair at the end. 

The white-whiskered pig, or Japanese w*fld swine, Sus Jeucomystax, resembles 
our peccary. The young of the European wild boar are of a dirty brown color, 
longitudinally striped with lines of a lighter color; these lines disappear with 
age. This fact is merely mentioned as the young of our semi-wild hogs in the 
south are sometimes striped in a similar manner. 

The Andaman pig appeared to be the most snsccptible of domestication, as it 
was Very quiet, and showed a tendency to fatten ; indeed it looked very much 
like a domesticated swine of the Chinese blood, and was of a blackish color, 
with erect short ears. 

The wild sheep were represented by the Earbary sheep, Ovis tragdaplius. 
This animal approaches near the goat in many respects. The Punjaub wild 
sheep, Ovis cycloccros, from northern India, and the European moufflon, Omt^ 
musimon, from Corsica and Sardinia, have both bred in confinement. 

These notes in regard to the gardens of acclimatization, and the animals and 
birds therein, have been more extended and minute in detail than might appear 
necessary; but it was thought that many of the observations here made would 
be useful in this country to founders of the new parks and public grounds now 
becoming so popular in all our large cities. Also, the facts here made known 
may be mterest to the Department of Agriculture, should it decide to institute 
a similar establishment for breeding such useful animals and fowls as it might 
be found desirable to introduce and acclimatize. 

It may be further added, that at the exposition of insects I was an exhibitor 
as well as an observer, having taken with me a colored copy of my insect plates, 
130 in number, to which I had attached a catalogue of the vegetable substances 
fed upon by insects. By the aid of these plates and the catalogue 1 was able 
to explain the idea upon which the entomological division of our national agri- 
cultural museum is based. The French had nothing like it at the Exposition, 
and to prove the estimation in which the work and the plan were held by them, 
I have the honor to report to you that I received therefor the great gold medal 
of his Majesty the Emperor. Also, to this may be appended the following ex- 
tract, translated from the official report of the exhibition, page 115, of the "Doc- 
nments relating to the Exposition of Insects, held at the Palace of Industry, at 
Paris, in 1865:" 

" The grand gold medal of the Emperor yet remained to be decreed, and the 
jury sought to ascertain to whom the high award was due; when, at a late hour, 
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fi stranger, an American, M. Townend Glover, attached to tlie Department of 
Agriculture, at Wasliingtoii, preseiited himself with a work on practicfil ento- 
moh)gy, applicable to agriculture; this work, comprising, on 130 copper plates, 
tlie useful and noxious insects of North America, belonging to all the orders 
estahlishecl/by 'naturalistSj^coleopterH,.^ .is' .designed, and executed hy: the '.ex- 
hibitor himsdf from nature, and, presents them in their three forms of larva, 
pupa,,/ and ' perfect inseefc 

'* To these 130 plates is attached a table with nutnbers, which refer ip the test, 
and indicate the plants, trees, or shrubs cbitimonly inhabited by each larva or 
insects mentioning the parts attacked, whether the roots, leaves, wood, fruits, 
grains, &c. J the nature of the datnage done, the habits of the insects, the reme- 
dies, bid and new, to prevent their ravages, and, as flir as known, the efficacy 
of the remedies. These plates have been executed with the greatest care, the 
insects being represented with exact fidelity to nature. In brief, this Vfdrk, 
which has cost the author ten years of research and observation, and for which 
lie well merits the high position he occupies in the Department of Agriculture at 
Wasliington, was judged by an eminently scientiiic jury to be original in its 
style and character, and deserving to be copied by the entomologists of France 
as Si desideratum in the application of their science to agriculture. 

" This work, though not yet completed in the text, is remarkable for its plan. 
Oiie division in it is especially full pf interest to ns; it is that wiiich treats of the 
cotton plant j ( now being cultiva,ted in several of our provinces in Algeria, ) with 
representations of the insects which attack the roots, the flower, and the capsule." 
All of whicii is respectfully submitted. 

■ TOWNEND^G-LOVJEE., 

Hon. IsaaC:NewtoiV:,';' 

Gdmmusioner of Agriculture. 
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BY DANIEL R. GOODLOE, OF NORTH CAROLINA, 



THE SOCIAL AND POLITICAL REVOLUTION. 

The atttopt of the slaveholding States to throw off their allegiance to the 
Gonstitution of the Union has been properly designated a rebellion; while the 
(allure of the effort has been attended by consequences which can only be cliar- 
actefiiied as a revolution, more complete and radical, as it affects themselves, 
than any of which history furnishes a record. This revolution is in every point 
of view unique. It was not intended or contemplated by the authors of th e 
rebellion, but has resulted from their abortive enterprise. It is two-fold in its 
nature— political and social. The oligarchy which has so long ruled the country 
is, for the tinie being, stripped of all power, and its members are suing for par- 
don at the hands of the national Executive. As a powerful class, bound together 
by common interests, it is forever dissolved by the destruction of slavery. The 
passions which inspired it in the past will cling to the individuals composing it ; 
but :tbey' must cease, to ha-ve/.a great common. :bond; of fellowship, and;. they, €£in 
;noJ'ODger:be united in a;common^purpose.' " 

But it is the radical and compulsory change in the social system which distin- 
guishes the southern from all other revolutions, ancient and modern, and which 
lias' cau'sed a' temporary paralysis of industry. 

, 'Hie; whole structure 'of southern sociciy v/as founded on slavery. It was the 
one grea:t controlling interest. The institution was a curse to the country. It 
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retarded industry and enterprise by an unnecessary absorption of capital. It 
gave all to agriculture, and left nothing for commerce and manufactures; but in 
the actual condition of things, slaves constituted the most valuable property of 
the southern people. Land was always dull of sale; town lots and other prop- 
. erty were never in great demand; manufacturing and mechanical investments .„ 
were rarely safe; but negro property was always available. Slaves were port- 
able, and could be sold at a large profit by their transfer from the old and work- 
out plantations of Virginia and the Carolinas to the fertile cotton fields of the 
southwest. Generations had been educated in the employment of slave labor, 
with all its attendant circumstances; and the sudden destruction of the system 
produces a derangement and disorganization of industry not unlike that which 
would follow an instantaneous transfer of the population of the city to the coun- 
try, or of the country to the city. The people must learn new methods of con- 
ducting their farms and households, and must become habituated to the idea that 
their late slaves are freemen, before the south can resume its former prosperity, 

STATISTICS OF POPULATION, AREA, INTERNAL IMPROVEMENTS, AND A^EALTH. 

The great change which has taken place in the labor system of the south 
presents the opportunity for infusing new elements into southern life and iiev*^ 
ideas of industrial enterprise. The desire for information in regard to the con- 
dition and resources of the southern States has been greatly stimulated since 
the overthrow of the rebellion and of slavery. The voluminous reports of the 
Census bureau, although abounding in such information, are not accessible to 
the public at large ; and the knowledge to be obtained from them is diffused over 
a large space, and through several quarto volumes. There are also other sources : 
of valuable facts in regard to the south, and it has been thought advisable to 
present the whole subject in a single article through the pages of this report. 
Before entering into a review of the nature and characteristics of slavery as a 
system of organized labor, and upon the consequences which result from ijs 
abolition, the following tables and. statistical statements are presented, in order 
that the reader may have, so to speak, the whole case before him. It will 
be seen that the "border States" which remained in allegiance to the Union are 
distinguished, as far as was practicable, from those which engaged in the 
rebellion. The tables here presented are deduced from the census, but not 
without considerable labor. ' It has been of late years the practice with the 
compilers of the census returns to place the statistics of the several States 
in alphabetical order, thus confounding the slaveholding with the non-slaveh. .Id- 
ing. The inconveniences of this arrangement have often been experienced by 
writers and speakers, as well as by the students of American statistics. It has 
not been without considerable labor that I have rearranged them in the order in 
which they stand in this article, which shows at a glance the relative wealth, 
population, and resources of the south as compared with those of the north. 



Territorial extent and population to the square mile, 

BORDER STATES AND DISTRICT OF COLUMBIA. 



States. 


Square miles. 


No. of acres. 


Population to 
square mile. 




60 
2,120 
11,]24 
20, 541 
37, 680 
67,380 


38, 400 
1,356,800 
7,119,360 
13,146,240 
24,116,200 
43,123,200 


1,251.00 
b2.93 
73. 43 
17. 00 
30. 67 
17.54 








138, 905 


88,899,200 j 25.64 



* 
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STATES LATELY IN REBELLION. 



■* 

States, 


Squiire.miles. 


No. of acres. 


X UU LiiOrlAUU. \>\J 




4U,oJl 


SiD, lit', U4U 


oU. o4 




OU, /U4 




j.y, OQ 




29,385 


18, 806, 400 


23. 93 




, 58,000 


37, 120, 000 


18/23 






'^'*? OQi or: A 

, yji, /iou 






50,722 


32,462,080 


19.01 




47,156 


30, 179, 840 


16.78 




46,431 


29, 715, 840 


15.25 






loZ, UU^, oDl/ 




Arkansas - . - . - - - - - - ^ - - 


52,198 


33,406, 720 


. 8.:34 


Tennessee' - , * - .■•i ^ , - - ^ ^ , — . ' 


45,,60u 


29,184, 000 


^4.34 


■Total.. — 


717,780 


459, 378, 290 


12. 19 




138,905 


88,899,200 


25.64 




856,685 


548,277,490 


14.37 



Fopuldtim (yf the States and District of Columbia in 1860. 

BORDER STATES. 



/,State$, ■■■■■ 


,' Whites.^ ■,■■',; 


Free colored. 


Slaves. 


.'■/Total. ■■ 


* West Virginia ■ . , . . 

■ ■ ■ ■ ■ . ■. 11* 


90, 589 
515, 918 

60,764 
334,89] 
919, 517 
1,063,509 


19,829 
83, 942 
11,131 

1, 976 
10,684 

3,572 


1,798 
87, 189 
3,185 
12,761 
225,483 
114,931 


112,216 
687, 049 
75,080 
349,628 
1, 155, 684 
1,182,012 


2, 985, 188 


1^1, 134 


445,347 


3,561,609 


* The addition of BeAeley and Jefferson counties will add 27,060 to the total population. 
REBELLIOirS STATES. 


States. 


Wiiites. 


Free colored. 


Slaves, 


Total. 


Tennessee, .■. - -■—„.-■■- -'- - — - - — - . . . 
Arkansas - . , . . - - - — . , . .,-1 ..... - . . 

■ ^'Totai'..-... 

Total border States , 


712,520 
631,100 
291,388 
591,588 
77, 748 
526, 431 
353,901 
35t,629 
421,294 
826,782 
324,191 


56,066 
30,463 
9,914 
3, 500 
932 
2,690 
773 
18, 647 
355 
7, 300 
144 


478, 104 
331,059 
402, 406 
462, 198 
61,745 
435, 080 
436, 631 
331, 726 
182, 566 
275, 719 
111,115 


1,246,690 
992, 622 
703, 708 
1, 057,286 
140, 425 
964, 201 
,791,305 
708, 002 
■ •■604,215 
^: , 1,109, 801 
/ 435,450 


5^114,572 
2,985,188 


130,784 
131,134 


3, 508, 349 
445, 347 


8,753,705 
3,661,669 


8,099,760 


261,918 


3,953, 696 


12, 315, 374 



i. 
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The following statistics, compiled cMeflj from the census/ will further Bet 
forth the wealth and resources of the south : 

Assessed value of real and personal property. 



Years. 


Heal estate. 


F6r3ou.al estate; 


Total. 


Estimated or 
true valiie. 


DISTRICT OF COLUMBIA. 












$14,409,413 
33,097,542 


$1, 774, 342 
7,987,403 


$16, 183, 755 
41,084,945 








» DELAWAKE. 




1850..— 


14, 486, 595 
26, 273, 803 


4, 410, 275 
13, 493, 430 


18, 896, 870 
39, 767, 233 


$21, 062, 556 
46, 242, 181 




MARTLANP. 


1850 


139,026,610 
231,793,800 


69, 536, 956 
65, 341, 438 


208, 563, 566 
297,135,238 


219,217,364 
376,919,944 




WEST VIRGINIA.* 


KElfTUCKT. 












277, 925, 054 


250,287,639 


528,212,693 


666, 043, 112 


MISSOTTEI. 




253, 450,577 


113,485,274 


366, 935, 851 


50i, 214, 398 


REBELLIOUS STATES, 


VIRGINIA, t 












417, 953, 228 


239, 069, 108 


057,021,336 


793, 249, 681 


NORTH CAROLINA. 


1860 


il6, 366,573 


175, 931, 029 


292.297.602 


358, 739, 399 


SOUTH CAROUNA- 


1860.... 


129,772,684 


359, 546, 444 


489. 319. 158 


548, 138, 754 


GEORGIA. 


1860 - 


179, 801, 441 


438, 430,946 


618,232.387 


645, 895, 237 


FLORIDA. 


1860 - 


21,722,810 


47, 206, 875 


6g, 929, 685 


73,101, 500 


ALABAMA. 


1B60 „ 


155,034,089 


277, 164, 673 


432,198,762 


495, 237, 078 


MISSISSIFFL 




157,836,737 


351, C36, 175 


509,427,912 


607, 324, 911 


LOUISIANA. 


1860-.- 


280, 704, 988 


155, 082, 277 


435, 787, 265 


602, 118, 568 


TENNESSEE. 




219, 991,180 


162, 504, 020 


382,495,200 


493, 903, 892 


ARKANSAS. 




63,254,740 


116,956,590 


180,211,330 


219, 256, 473 


TEXAS. 




112, 476, 013 


155, 316, 322 


267,792,335 


365, 200, 614 





* In the cenaua returns the value of real and personal estate is given in the aggregate for each State, and it 
la therefore impracticable to distinguish between East and West Virginia in this respect. The valuation of 
property for the State, aa it existed in 1860, is stated in its proper place. 

f For the reason stated above, the valuations include those of West Virginia, 
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CANALS, RAILWAYS, ETC. 

The following taWe exMbits tlie number of miles of railroads in each of the 
southern States, the number of miles of canal, and the number of miles of slack- 
water navigation. The District of Columbia, as elsewhere in this article, is 
claB&ed with the border States, for the reason that it was formerly a part of 
them, and constituted a portion of the south. 

BORDER STATES. 





Canals, 
miles of. 


Railroads, 
miles of. 


Slack-w^ter 
navigation, 
miles of. 


District of Columbia - ... - --- --- -t - - --- 

Delawa-re - - — - - 

Maryland -„.---.-... ^ 


8' 

32.63 
184.50 


6 

136.69 
380.30 












Kentucky - . - - - ^ - - - ------ p - — - - - - 

Missouri . - - - - - . _ - , - - - i .-^ — 

^Otd/l- •- — -- - - —- —— - m, m m m'm 


■,;^2.',50 


569.93 
817.45 


, , '. 766 


207. 63 


1,910.37 


766 


* For tile reason already eiplaiaed, the stafe^ 

, '■[ '.■:■ ■ '■REBELLIOUS,: states;'' 


' States.': 


Canals, 
miles of. 


Eailroads, 
miles of 


Slack-Wfiter 
navij^ation, 
miles of. 




196.98 
19 

51.32 
28 


1,771.16 
889. 42 
987.97 

1,404.22 
401.50 
743.16 
872. 30 
334. 75 

1,197.92 
38.50 
306.00 






















51.76 

...... 




Mississippi. — '..,.■-- ^ — — 




63 






















351.31 
207.63 


8,946.90 
1,910.37 


63 
766 




' Grand total 


558.94 


10,857.27 


829 



The whole number of miles of canals in the United States in 1860 was 
4,215.34, of which, as will be seen, the southern States (both loyal and disloyal) 
contained 558,94, or less than one-seventh. The whole number of miles of rail- 
roads in the Union at the same period was 30,793.67, of which the late slave- 
holding States contained, as above, 10,857.27^ or a fraction more than one-third. 
This is exclusive of city passenger railways drawn by horses, of which there 
were 402.57 miles, which, with the exception of 26.30 miles in St. Louis, were ' 
in the cities of the non^slavehblding States. The whole number of miles of 
slack-water navigation in 1860 was 1,^46.77, of which 829 miles, or two4hirds, 
were in the slaveholding States, chiefly in Kentucky. 
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SOIL, CLIMATE, AND PRODUCTION. 

The soutliem States, extending from the 40th to the 24th degree of nortli \ 
latitude, and from the 75th to the 107th degree of west longitude, embrace a 
great variety of climate, and every variety of soil. Their productions include 
those of the temperate and tropical ^ones. The south produces all the cereals j 
but its soil and climate are best adapted to Indian corn, wheat, oats and rice. 
The latter grain is produced exclusively in the lowlands of tbe Garolinas, G eorgia, 
and the Gulf States, The great staple, cotton, is also produced almost exclu- 
sively in the south. The crop of 1859, the last reported in the census, amounted 
to 5,335,354 bales, of 400 pounds each, clear of the seed; or to (2,154,141,600) 
two billion one hundred and fifty-four million one hundred and forty-one thou- 
sand six hundred pounds. This crop would now (March, 1866) be worth at 
current prices about $900,000,000, a sum equal to nearly one-third of the 
national debt/ The south has no equal in the production of cotton, which is incom- 
parably the greatest item in the commerce of nations, and is destined to confer 
upon this country, in connexion with the gold and silver products, the command 
of the commerce of the world. Next in importance to cotton, among southern ex- 
ports, is tobacco. This, like cotton, rice, and cane-sugar, is -peculiarly though 
not exclusively a southern production. The following statistics, culled from the 
census, embrace the leading articles of southern production. It is proper to 
say J. however, that every article which grows in any northern State, will flourish, 
under proper culture, in every southern State. 

It is an interesting fact that the south produced more of the great staple, Indian 
corn, than the north. Thus the aggregate crop of the Union in 1859 was 
838, 792,740 bushels, of which the southern ^hare was 441,980,667 bushels. Ilii- 
nois produced more than any other one State, and next in order came Ohio, 
Missouri, Indiana, Kentucky, and Tennessee. 

The south produced about two-sevenths of the wheat crop, and nearly a fifth 
of the oat crop. It produced about one-ninth of the common potato crop, and 
nearly all of the sweet potatoes. Hay is grown in the south, especially in the 
mountain districts, and in Missouri and Kentucky. But this great crop is pecu- 
liarly northern. 

There are many other valuable agricultural productions not here enumerated. 
It is sufficient to repeat that whatever grows in the northern States will, under an 
enlightened system of husbandry, flourish in all parts of tlie south. 



Pi'incipal productions of the southern States as reported in the census «9/"1860. 



States. 


Tobacco. 


Cane-sugar. 


Hemp. 


Peas and beans. 


Cotton. 




Pounds. 
232,914 
989,980 
9, 699 
828,815 
919, 318 
108, 126, 840 
39, 940 
38, 410,965 
159,141 
25, 086,196 
32, 853, 250 
104, 4J2 ■ 
43, 448, 097 
97,914 
123,968,312 
15,200 


Hhds, 
175 


Tmis. 


Bushels, 

1,482,036 
440,472 
7,438 
363,217 

1, 765, 214 
288, 346 
431,148 
34,407 

1,054,666 
107,999 

1,932,204 

1,728, 074 
547, 893 
341,961 
515,168 
3,749 


Bales of iOO lbs, 
989,955 
367,393 


Arkansas 


447 


Florida ........... 


1, 669 
1,166 


1 
31 

39,409 
1 

272 


65,153 
701,840 


Maryland 


221,726 


777,738 


Mississippi 


506 
402 

38 
198 
2 

5,099 


1,202,507 
41,188 
145,514 
353,412 
296,464 
431,463 
12,727 


North Carolina 
South Carolina 

Texas 

Dist. of Columbia.. 

Total ' 


19,267 
3,016 
1 

2,243 
179 
15 








375,290, 993 


230,981 


64, 882 


11,943,902 


5, 385,^354 
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Tke total tobacco crop of the Union in 1860 was 434,209;461 pounds, and 
tlie sotithern States, therefore, produced seven-eighths of the whole. 

The cane-sugar crop was all produced in the south, . 

The hemp crop of the country was 74,493 tons, of which the south produced 
''six-sevenths. ' ^■■'■■'^ ' 

The pea and bean crops amounted: to 15,061,995 bushels, four- fifths of which 
,grew:in the south., ;■■ 

The cotton crop was (?titirely southern, except 1,482 bales grown in Illinois. 

LIVE STOCK. 



Live stock in the southern States in 1860. 



Stiates, 


Horses. 


Asges and 
mules. 


Milch cows. 


Working. , 
oxen. 


Other (lattle. 


Alabama 


127, 063 


111,687 


230,537 


88,316 


'.■:.454,543 




140,198 


57,358 


171,003 


78,707 


318^089 




16, 562 


2,294 


22, 595 


9,530 


25,596 




J 3, 446 


10,910 


92,974 


7,361 


'■'■;;■'■ '287, '725 




■130,771 


101,069 


299,688 


: 74, 487' ■ 


.',:■ ■ 631,707 


Kenfek:!^' 


355,704 


117, 634 


269, 215 


108,999 


457,845 


.Louisiana' -■ 


■ ■■•78,703 


91,762 


129, 662 


60,353 


■ '326,787, 


Maryland . 

Missoiiri. . . - — 


93,406 


: 9, 829 


99,463 


34,524 


■;; ;lI9,/254 


117, 571 


110-723 


207,646 


105,603 


416,660 


361,874 


80, 941 


345,243 


,166,;588 


657,153 


North Caiolina ... — - . . 


150,661 


■■■■■51, .388 


■ 228, 623 


'■.:48,'511: 


:■;■■. v.416y676 


Boutli Caiolina . . . . 


- 81,125 


56,456 


163, 938 


22,629 


320,209 




290,882 


126,345 


249, 514 


302, 158 


413^060 


Texas 


325,698 


63,334 


601,540 


172,492 


: 761,736 


Virginia w . 


287,579 


41,015 


330,713 


■97,872' 


,'■'■ ^■■615,882 


Dist. of C olumbia — . 


641 


jlS2 


639 


69 


' '■ '198 


Total... 


,2,571,884 


1,032,667 


3,442,993 


1,178,204 


8,223,120 



States. 



Alabama.- — - 

Arkansas — 

Delaware - - 

Florida , 

Georgia ----- 

Kentucky.. 

Louisiana-- — 

Maryland---- 

Mississippi 

Missomi - - 

North Carolina 

South Carolina 

Tennessee 

Texas 

Vlr^nia — 
pistrict of Columbia - 

Total 



Sheep. 



370, 156 
202, 753 
18, 857 
30,158 
512,618 
938, 990 
181,253 
155,765 
352, 632 
937, 445 
546,749 
233, 509 
773, 317 
753, 363 
, 043, 269 
40 



7, 050,874 



Swine, 



1, 748, 321 
1,171,630 
47, 848 

271,742 
2, 036,116 
2, 330,595 

f)34,525 

387, 756 
1,532,768 
2, 354,425 
1,883,214 

965, 779 
2, 347, 321 
1,371,532 
1,599,919 
1,099 



Value of live 
stock. 



$43,411,711 
22,096,977 
3,144,706 

..5, 553y'356 
38,372,734 
61, 868, 237 
24,546,940 
14,667,853 
" 41,89i;692. 
53,693,673 
31,130,8C^ 
23,934,465 
60,211,425 
42, 825, 447^ 
' 47, 803, 049 
109,640 



20,684,590 



515,262,710 
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The following statements exhibit the Eiiinb or and value of the live stock in 
the whole Union, in 1860, in comparison with that of the southern States : 





Horses, 


mules. 


Milck cows. 


WTArlrin re 
VV Ul 1^111 g 

oxen. 


Other cattle. 




6,249. 174 
2, 571,884 


1,151,148 
1, 032, 867 


8,581,735 
3, 442, 993 


■2,254,911 
1 , 178, 204 


14,779, 373 
8, 223, 120 






^ 3, 677, 290 


118,281 


5,138,742 


1,076,707 


6, 556, 253 







Sheep. 


Swine, 


Value of live 
stock. 




22,471,275 
7, 050, 874 


33,512, 867 
20, 684, 590 


$1,089,329,915 
515,262,710 






15, 420, 401 


12,828,277 


574,067,205 





It will be seen that the southern States possessed more asses and mules, more 
cattle, and more swine in I860 than the northern; *and that the value of live 
stock in the south was greater, according to the estimates of the census-takers. 
This latter fact will strike most minds ^dth surprise, and, in view of the general 
superiority of northern animals, it can scarcely be credited. As it regards the 
greater numbers of southern live stock, however, there can be no doubt, and the 
fact is one of great interest, as illustrative of the resources of that section. The 
butter crop of the northern States excels that of the south in the proportion of 
five to one, while the cheese crop of the country, amounting to 103,663,927 
pounds, is almost entirely northern. 

MANUFACTURES. 



The following tahle exMhits the total of manufactures in each of the southern 
States for the year ending June 1, 1860. 











Number 


of hands 


0 


5m 




C3 

s| 


1 


S 


employed. 




© 

M « 


gtstea and District 


o 3 

a 


m 










> S 


of ColumbisL 




3 


en S 
. O 


© 

3 




a 
a 


c3 p 

§& 
a 






o 






^. 


<1 


< . 




1,459 


$9, egs,i§i 


$5, 489, 963 


6, 792 


1, 097 


|2, 132, 940 


$10, 588, 566 


Arkansas 


518 


1, 316, 610 


1, 280; 503 


1,831 


46 


S54, 240 


2,880,578 


Delaware — ,.. 


635 


5, 452,887 


6, 023, 918 


5, 465 


956 


1,905, 754 


9, 892, 902 




1S5 


1, 874, 125 


874 506 


2, 297 


157 


619, 840 


2,447,969 




1, 890 


10,890,875 


9, 986, 532 


9, 432 


2,083 


2,925,148 


16, 925, 564 


Kentiickj 


3, 450 


50, 256, 579 


22; 295, 759 


19, 587 


1, 671 


6,020,082 


37, 931, 240 




1,744 


7, 151, 172 


6, 738, 486 


7. 873 


916 


3, 683, 679 


15, 587, 473 


Maryland-. 


3, 083 


23, 230, 608 


25, 494, 007 


21, 030 


6, 773 


7, 190, 


41, 735, 157 




976 


4, 384, 492 


3, 146. 636 


4,572 


203 


1, 618, 320 


6, 590, 687 




3, 157 


20, 034, 220 


23, 849; 941 


18, 628 


1, 053 


6, 669, 916 


41, 782, 731 


North -Carolina 


3, 689 


9, 693, 703 


19, 203, 228 


12, 104 


2,113 


2, 639, 441 


16, 678, 698 




1, 230 


6,931,756 


5, 198, 881 


6,096 


898 


1, 380, 027 


8, 615P95 


TennesHee 


2 572 


14, 426, 261 


9,416,514 


11, 582 


946 


3, 370, 687 


17, 987, 225 




' 983 


3, 272. 450 


3. 367. 372 


3, 


111 


1, 162, 756 


6, "577, 202 




5. 385 


26, 935i 560 


80, 840. 531 


32, 606 


3, 568 


8, 544, 117 


50, 652, 124 


Dist of Columbia. ]^ 


429 


2, 905, 865 


2, 884, 185 


2, 653 


495 


1, 139, 154 


5, 412, 102 


Total.... 


31, 365 


. 167,855,344 


167, 085, 962 


■ 166, 546 


23, 086 


51, 606, 773 


292, 285, 413 
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Tbe following statement exhibits tlie mannfactures in tlie United States and 
Territories in comparison with those of the south : 



ft. 


i . 

CD ^ ' 

■ -s 


Capital inveated. 


Coat of raw ma- 
terial 


Number 
empl 

Males. 


ofs^hands 
Dyed 

Females. 


Aiimml cost of ■ 
labor. 


Ammal value of 
products. 


Whole Union . . 
South 

Nortli 


140,433 

31,, '365 


$1, 009, 855, 715 
1(57, 855, 344 


$1, 031, 605, 093 
167, 085, USi 


1,040, 349 
166,546 


270, 897 
23,086 


$378, 878, 966 
51, 606, 773 


$1,885, 861,676 
292, 285, 413 


109, 068 


842, 000, 37j 


664, 519, 130 


873, 803 


247,811 


327, 272, 193 


. 1, 593, 576, 263 



It is seen that the southern share of capital invested in mf^^nufactures con- 
Btittites one-j5ixth of the whole. Compared with the western States, Indiana, 
Illinois, Michigan^ Wisconsin, and Kansas, the former slave States arc 

not so fax in the rear as is generally imagined. Illinois, for instance, with a 
population (:)f l,*?ll,95l inhabitants in 1860, had a capital of $27,548,563 in- 
vested in manufactureg. Virginia* with a population of 1,596,318 inhabitants, 
490,p5 of^ w^^^ slaves, and 58,042 free negroes, had a capital of 

|§26,935,560 inyested;: in manufactures. Kentucky and Missouri, also, had made 
Mrger investme^^ in proportion to population than either 

Illinois, Indiana, Wisconsin, or Iowa. On the otiier hand, each of the States 4f 
Pennsylvania and m invested more capital in manufectures than 

the ^ fifteen; southern States.;^'' The' capital thus employed' by the' former 'in 186:0 
was; $l;9'C,05.5,O04,/and'thatvof :tbe 'latter .aimounted to, #172,895,6'52.':'^' 'Massa-^' 
chusetts , with a territory not larc^er than a Carolina congressional di Strict, had 
invested m manufactures $132,792,327. The aggregate investment of the New 
England States was:, $257,477,783.. ; ; 

It is to be ?:emUrked that the manufactnring of the southern and western Stat^^s 
consists in larger degree than that of the northeastern States in the mere pre- 
paration of the raw materials of agriculture for market. The same is, to some 
©xtent, true of the manufactures of Pennsylvania and New York, which embrace 
the extensive mining operations of the former, and the flour and meal manufac- 
tures of the latter. It is also worthy of notice that the manufactures of the 
southern States are, for the most part, located on their northern borders, where 
free labor has been predominant. Thus, in Delaware, of the $5,452,887 in- 
vested m manufactures, $4,863,472, or eight-ninths, belong to New Castle county 
which^ contained but 254 slaves in a total population of 54, 793. Maryland has 
$23,230,608 of manufacturing capital, nineteen-twentieths of which is to be found 
in the counties bordering on Mason's and Dixon ^s line, in which slavery had 
little more than a nominal existence. The manufacturing investments of Ken- 
tucky are chiefly at Louisville, and other places on the Ohio river; and three- 
fifths of the manufacttlres of Missouri are located at St. Louis. Wherever slavery 
is predQminant, there no interest can flourish except agriculture. 
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SIZE OF FARMS, 



As illustrative of the agricultural and social condition of the south, the follow- 
ing tableis, sho wing the number of farms of various sizes, will be interesting : 

Farms containing three acres and more* 



States. 



Id 



It 



O 

o ^ 

CD 

.TO cJ 



PI . 

C5.0* 

<1 



O 

r. (D 

4" 



Alabama 

Arkansas 

Delaware ... 

Florida 

Greorgia- . 

Kentnckj - ... 

Louisiana. ._. 

Maryland 

Mississippi 

Missouri . . ^ . . , . 

Nortli Carolina 

iSonth Carolina . . - _ . 

Tennessee. . - ^ 

Texas 

Virginia - 

District of Columbia 

Total.. 



1, 409 
1, 823 
63 
430 
906 
1,772 
626 
457 
563 
9,428 
2, 050 
352 
1,687 
1,832 
% 351 
25 



4, 379 

6, 075 
215 
945 

2, 803 
6, 868 
2,222 
1,210 
2, 516 
9,110 
4, 879 
1,219 

7, 245 
6, 156 

5, -565 

36 



16,049 
13,728 
1,226 
2,139 
13, 644 
25,547 
4,882 
4,346 
10,967 
33, 620 
20, 882 
6,695 
22, 998 
14, 132 
19, 5B4 
71 



12, 060 
6,957 
2,208 
1,162 

14, 129 

24, 163 
3,(364 
6,825 
9,204 

24, 336 

18,496 
6,980 

22, 829 
7, 857 

21,145 
42 



13, 455 
4, 231 
2, 862 
J, 432 
18, 821 
24,095 
4,955 
12, 068 
11,408 
18, 497 
19, 220 
11, 369 
21, 903 
6, 831 
34, 300 
57 



2,016 
307 
■14 
211 
2, 692 
1,078 
1,161 
303 
1,868 
466 
1,184 
1,359 
921 
468 
2, 882 
■,2'. 



696 
60 



77 
902 
166 

371 
35 
481 
95 
311 
482 
158 
87 
641 
1 



18,774 



61, 443 



210, 510 



181, 457 



205, 504 



16, 932 



4,572 



The following tables, showing the average number of acres to each farm in all 
the States of the Union, at the same time marks the difference between the free 
and slave States, in this particular : 



Free States; 



California 

Connecticut 

Illinois . .... 

Indiana 

Iowa 

Kansas ... . 

Maine 

Massachusetts 

Michigan 

Minnesota 

New Hampshire . . 

New Jersey 

New York 

Ohio...-. 

Oreg-on 

Pennsylvania - 

Rhode Island 

Vermont 

Wisconsin 



Average number of acres 
to each farm. ' 



' 1850. 



4, 466 
106 

158 
138 
. 185 



97 
99 
129 

184 
116 
115 
113 
125 
372 
117 
103 
139 
148 



1860. 



466 
99 
146 
124 
165 
171 
103 
94 
113 
149 
123 
108 
106 
114 
355 
109 
96 
135 
114 



Average number of acres 
to each farm. 



Slave States. 




1850. 


1860. 


Alabama 


289 


346 


Arkansas 


146 


245 




158 


151 


Florida ... . 


371 


444 


Georgia . 


444 


430 


Kentucky 


227 


211 


Louisiana------ 


372 


536 


Maryland 


212 


190 


Mississippi 


309 


370 


Missouri 


179 


215 


North Carolina . 


369 


316 


South Carolina . 


541 


488 


Tennessee.--.-. 


261 


251 


Texas 


942 


591 


Virginia 


339 


337 
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AGRICULTURAL REPORT* 



Tlie reader will see at a glance that the average size of the southern farms 
is greater than tho>se of the north. It is also to be remarked that in all the free 
States, except Maine and New irampshire, the farms were smaller in 18,60 than 
in 1850. Tim ia a healthy tendency, as it implies better husbandry and a 
wider subdivision of the soil among the people. In the older southern States, 
comprising a majority of the whole, the samQ law is observable ; while in the 
Grulf Slates,, and' ■in ..Arkansas and, Missouri, the contrary is the' case. ',,; As a gen- 
eral ru]e,,,where slavery was ■ on the increase, ■the;; tendency was^'to the enlarge- 
ment of the farnis; while with the real or comparative diminution lii the nuim- 
ber of slaves, the famis were reduced in size. 

The enormous magnitude of the farms in California, in 1850, is explained by 
the fact that the early settlers engaged extensively in sheep-raising before much 
attention was given to the cultivation of the earth; and the high average which 
still existed in 186G, notwithstanding the extensive introduction of agriculture, 
is doubtless owing to the continued existence of th© ^ame extensive grazing 
farms . The large averages in Texas and Oregon, in 1 850, and their reduction 
in 1860, are td: be accounted for in a similar way— cattle-raising in the latter 
cases being Bubstituted for sheep-raising in California, If planting bad been 
the chief occapafion of tbe- people, there can be no doubt that Texas, like the 
other new States of the southwest, would have, exhibited an increase in the 
size of farms between the years 1850 and 1860. 

The following tables tend to explain the foregoing, by showing. the proclivity 
of the slaveholders to buy more land than they could cultivate i 

SLAVE STATE'S'.. 



. states,':, 


Ktimber of farms. 


Acres of land improved. 


Aeres of land unimproved. 


1850. 


1860. 


1850. 


1860. 


1850. 


1860. ^ 




41, 964 


55, 128 


4, 435, 614 


6,385, 


724 


7, 702, 067 


12,718,821, 


Arkansas ....... 


17,758 


39. 004 


781,630 


i,m 


313 


1, 816, 684 


7, 590, 393 




6,063 


6,658 


580,862 




065 


375, 282 


367,230 




4, 304 


6, 568 


349, 049 


654, 


213 


1,24S,240 


2, 266, 015 




51,759 


62, 003 


6,378,479 


8,062, 


758 


16, 442, 900 


18, 587, 732 




74,777 


90, 814 


5, 968,270 


7, 644, 


208 


10, 981, 478 


11, 519, 053 




13, 422 


17, 328 


1, 590, 025 


2,707, 


108 


3,999,018 


6, 591, 468 




21,860 


25, 494 


2, 797, 905 


3, OOio', 


267 


1, 836, 445 


1, 83:3, 304 




33, 960 


42, 840 


3, 444, 358 


5,im, 


755' 


7, 046, 061 


10, 773, 929 




54, 458 


92, 792 


2, 938, 425 


6, 246, 


871 


6, 794, 245 


13, 737, 039 




56, 963 


75, 203 


5, 453, 975 


6, 517, 


284, 


15, 543, 008 


17,245,685 




29, 967 


33, 171 


4, 072, 551 


4,572, 


060 


12, 145, 049 


11, 623, 859 




72,735 


82, 368 


5, 175, 173 


•'5,795, 


337 


13, 808, 849 


13, 873, 828 




12,198 


42,891 


643, 976 


2,650, 


781 


10,852,363 


22,693,247 


Virginia . . - . 


77, 013 


92, 605 


10, 360, 135 


11, 437, 


821 


15, 792, 176 


19, 679, 215 


Totals — ..... 


569,201 


•764,867, 


54, 970, 327 


74, 362; 565 


126, 381, 865 


171,101,718 



It will be seen that in aM the new States where there was public land to be 
had, the increase in the q^uantity of "unimproved" i^. Having reference to the 
number of farmers, out of all proportion to the addition of "improved" land. 
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FREE STATES. 



States. 


Number of farms. 


Acres of land improved. 


Acres of land unimproved. 


1850. , 


1860. 


1850. 


1860. 


1850. 


1860. 




872 


18,716 


32 454 


2, 468, 034 


3, 861, 531 


6 262, 


000 




22, 445 


25,180 


1, 763, 178 


1, 830; 807 


615, 701 


' 673', 


457 




76, 208 


143,310 


5, 039, 545 


13, 096. 374 


6, 997. 867 


7, 815, 


615 




93, 896 


131.826 


5. 046, 543 


8,242,183 


7, 746, 879 


8,146, 


109 




14,805 


61,163 


' 824, 682 


3, 792, 792 


1, 911, 382 


6, 277, 


115 










405 468 




1, 372, 


932 




46, 760 


55! 698 


2, 039, 596 


2, 704,133 


2, 515, 797 


3, 023, 


538 


Massachusetts 


34, 069 


35,601 


2, 133, 436 


2, 155, 512 


1,222, 576 


1,183, 


212 




34, 089 


62, 422 


1, 929, 110 


3, 476, 296 


2, 454, 780 


3, 554, 


538 




157 


18,181 


5. 035 


556. 250 


23, 846 


2, 155, 


718 


New H amp shire 


29, 229 


30,501 


2, 251, 488 


2, 367, 034 


1, 140, 926 


1, 377, 


591 




23. 90.T 


27.646 


1,767, 991 


1, ,944. 441 


984, 955 


1,039, 


984 




170, 621 


196.990 


12, 408, 964 


14, 358, 403 


6, 710, 120 


6, 616, 


555 


OMo 


143,807 


179.889 


9, 85!, 493 


12, 625, 394 


8, 146, 000 


7, 846, 


747 




1, J64 


5,806 


132,857 


896, 414 


299,951 


1, 164 


125 




127,577 


156,357 


8, 623, 619 


10, 463, 296 


6, 294, 7*8 


6, 548, 


844 


Eliode Mand 


5. 38.1 


5,406 


356, 487 


335. 128 


197, 451 


186, 


096 




29,76j< 


31.556 


2, 601, 409 


2, 823, 157 


1, 524, 413 


1, 451, 


257 




20, 177 


69,270 


1, 045, 499 


3, 746, 167 


1, 931, 159 


4, 147, 


420 




874, 929 


1,265,918 


.57, 858, 386 


88, 287, 283 


54, 580, 062 


70,841,953 



In order to make the comparisons palpaHe the following summary of the 
above tables is presented : 



states. 


Number of farms. 


Acres of land improved. 


Acres of land unimproved. 


1850. 


,1860. 


1850. 


I860; 


1850. 


1860. 




874, 929 
569, 201 


1,265,918 
764,867 


57, 858, 386 
54, 970, 327 


88, 287,283 
74, 362, 565 


54, 580, 062 
126, -381, 865 


70, 841, 953 
171, 101, 718 




Differences 


205, 728 


501,051 


2, 888, 059 


13, 924, 718 


71, 801, 803 


100, 259, 765 





The reader will remark that, both in the number of farms and in the number 
of acres of improved land at each of the periods, the northern States are largely 
in the ascendant. Also, that the ratio of increase in both these respects is gen- 
erally on the side of the north. But in the columns containing the number of 
acres of unimproved lands the reverse is true. In 1850 the unimproved 
land appertaining to the southern farms was two and one-third times greater in 
quantity than similar lands belonging to the northern farms; and in 1860 the 
disparity was still greater. These facts illustrate the tendency of slavery to ex- 
haust the soil by unskilful husbandry, and thus to make necessary new acqui- [ 
sitions. A large proportion of the unimproved " lands in the south are, in fact, i 
worn out fields which have been abandoned, aa commons. This is particularly 1 
true of Virginia, the Oarolinas, and Georgia. j 

A careful examination of the above tables will demonstrate that the smaller ! 
proportion of "unimproved" land belonging to northern farms, compared with 
those of the south, cannot be explained by the existence of a larger population 
in the one section than the other. For if States like Georgia, Alabama, Missis- 
sippi, Louisiana, and Arkansas, be compared with the States of the northwest, 
Illinois, Indiana, Michigan, Wisconsin, Iowa, and Minnesota, where land is 
equally abundant, the same characteristic difference will be found to exist ; 
and it can alone be accounted for by the. presence of slavery in one section, and 
its absence from the other. 

8t 
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EFFECTS OF SLAVERY ON POPULATION. 

The foregoing 'facts suggest further inquiry into the nature of skverj, as a 
system of organized labor. It is. apparent that the institution tends 4o retard 
the growth of population by immigration, if it has not the same effect upon the 
natural increase ; that it pbstructs the accumulatipn of wealth, arid is especially 
incompatible with the development of comniereial and manufacturing industry. 
The following tables, showipg the populations, respectively, of the free and 
slave States, in 1790 and 1860, with their ratios of increase between those 
periods, are full of instruction on these points. 

Toj)ulatim offree States in 1790 and 1^0)0 y with tJie ratio of increase, in 

tenths and hundredths. 



States. 


1790. 


1860. 


Ep tic of in- 
crease. 
















238,141 


460, 147 
1,711,951 
1,350,428 

674,913 

'""628,"279 
1,231,066 
749,113 
172,023 
326,073 
672, 035 
■3,880,735 
2, 339, 511 
52,465 
2,906,215 
174, 620 
315,098 
775, 881 


93, 22 
13.838.70 
27.601.09 
1.465.56 

*"'"550."80V 
225.06 
15. 631. 06 

2.730.72 
129.79 
264.96 

1.040.99 

5.057.08 
294.65 
569.03 
152.67 
268. 90 

1.994.42 






1810. 
1800. 

''1840.;,^ ; 


Indiana , . - - — - - - - 

Iowa ------ - 

Kansas,' — ^ - 


'""'96,"54q" 

378,717 




'isio'.""" 

1850. 


i^ew Ilampsliire - . - « J . ^ - — i 
Ne'w 'Jersey' ^ . 


'""i4i,'899' 

184,139 
340,120 




1800. 
1850. 








434,373 
69,110 
85,416 












1840, 


Total... 




1,968,455 


18,420,553 


935.78 









Population of slave States in 1790 and 1860, with the ratio of increase. 



States. 



1790. 



1860. 



Eatio of in- Eatio calculated 
crease. from census- 



Alabama. 
Arkansas. 
Delaware . - — - 

Florida 

Georgia--.,-. 

Kentucky - 

Louisiana 
Maryland . . _ . ^ . 
Mississippi . 

Missouri - 

North Carolina . 
South Carolina- . 
Tennessee'. - - . . . 

Texas 

Yirgiiiia . ..-..^ 



59, 096 



Total . 



82, 548 
73, 077 
319,728 



393,751 
249,073 
35,795 



748, 308 



1,961,373 



964,201 
435,450 
112,216 
140,424 

1,057,286 

1,155,684 
708,002 
687,049 
791,305 

1,182,012 
992,622 
,703,708 

1,109,801 
604,215 

1,596,318 



12,240,293 



653. 87 
2.950.87 

89.88 
304. 33 
1. 180. 81 
1. 481. 46 
824. 82 
114.88, 
8. 841. 30 
5, 570. 48 
152.09 
182. 53 
3.000.78 
184. 22 
113.32 



1820. 
1820. 



1830. 



1810. 



1800. 
1810. 



1850. 



624.06 
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COMMERCE. 

The folio wiDg tables, showing the trade hetween Great Britaiii and her American 
colonies from 1697 to 1775, are taken from Hazard's Commercial Register. 
They demonstrate the superior natural advantages of the southern over the 
northern colonies as producers of articles which command a price in European 
markets. But it is a great folly to suppose or pretend that they denote a superior 
degree of commerce on the part of the south at that period. The fact is, that 
the soul hern colonies had no shipping worth speaking of, while that of the 
north was distinguished in that particular. 

NORTHERN COLONIES* 



Years. 



1697 
1707 
1717 
1727 
1737 
1747 
1757 
1767 
1775 



r-H CO 

CD 



(--5 OQ 
5=1 O 



£26, 282. 
38, 793 
58, 898 
75, 052 
63, 347 
41,771 
27, 556 
128, 207 
] 16, 588 



£68,468 
120, 631 
132, 001 
187, 227 
223, 923 
210,640 
363, 404 
406,081 
71,625 



£10,093 
14, 283 
24, 534 
31,617 
16, 833 
14,992 
19, 168 
61,422 
187, 0J8 



£4, 579 
29, 285 
44, 140 
67, 452 
125, 838 
137,984 
353, 311 
417, 957 
],228 



m Oh 



£3, 347 
786 
4,499 

12, 823 
15, 198 
3, 832 
14, 190 
37, 641 
175, 962 



£2, 997 
14,365 
22, 505 
31,979 
56, 690 
82, 404 
168,426 
371,830 
1,366 



The tables in Hazard's work, from which the foregoing figures are taken,, 
are complete for the entire series of years ; but these extracts will convey a 
sufficiently accurate idea of the whole. 

The following is made up in like manner from the complete tables of Hazard :. 



SOUTHERN COLONIES. 



Years. 


Virginia and Mary- 
land exports. 


Virginia and Mary- 
land imports. 


Carolina exports. 


Carolina imports. 


Georgia exports. 


Georgia imports. 


1697 


£227,756 
207, 625 
296, 684 
421,588 

492,246 
492,619 
418,ft81 
437,926 

758, 356 


£58, 796 
237, 901 
215, 962 
192, 965 
121], 301 
1}00, 088 
426, 667 
437,628 
1,921 


£12, 374 
23, 311 
41,275 
96, 055 
187, 758 
107,500 
130, 889 
395, 027 
579, 349 


£5, 289 
10,492 
25, 058 
23, 254 
58, 986 
95, 529 
213, 949 
244, 093 
6, 245 






1707... 






1717 






1727 






1737 




£5,701^ 
24 
2,571 
23, 334' 
113,777 


1747 




1757 




1767 


£35,856 
103,477 







The reader will remark that the exports and imports of the southern colonies 
exceeded those of the northern during the greater part of the long period em- 
braced in the tables. The following figures from Hazard's work, showing the 
shipping owned by the States north and south during the first thirty years 
under the Constitution, will leave no doubt of the fact already stated, that the 
commerce of the southern colonies was carried on by the mother country, or by 
their northern neighbors. 
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NORTHERN STATES. 



Years. 


Massachu- 
setts. 


N. Hamp- 
shire. 


Connecti- 
cut. 


Khode Isl- 
and. 


New York. 


New Jer- 
sey. 


Peimsyl- 
vania. 


1791-.--. 

1800 

1810 


Tons. 

95,000 
22:5, 000 
352,000 


Tons. 
10,496 
14,120 
24,5,34 


Tons. 
18,140 
31,260 
22, 671 


Tons. 
17,003 
■ 18,841 
28,574 


Tons. 
41,866 
■97,791 
188,566 


Tons. 
1,171 
806 
17, 336 


Tons. 
53,898 
95,632 

109, 629 


SOUTHERN STATES. 


Years. 


Delaware. 


Maryland. 


Virginia. 


North Car- 
olina. 


South Car- 
olina. 


Georgia, 




Tons. 

4,283 

2,066 
1,242 


Tons. 

34,492 
81,446 
90, 045 


Tons. 

33,239 
41,838 
45,339 


Tons. 

23, 248 
20, 949 
26, 472 


Tons. 
23, 8i56 
43,731 
43, 354 


Tons. 
6,759 
7,937 
12, 405 



This remarkable disparity between northern and southern shipping, which 
has been growing wider and wider ever since, like the disparity in manufactliring 
enterprise, demonstrates the essentially colonial character of countries in which 
slavery prevails. The south has always produced the articles most in demand 
ill foreign markets, and yet it has never had anything deserving the name of 
commerce. Its great staple furnishes the most important item of European and 
northern commerce and manufacture, while next to none of it is manufactured 
on the soil which produces it, and as small a proportion is shipped abroad in 
southern ships. 

The following tables are taken from the report of the Secretary of the Treasury 
on commerce and navigation for the y ear 1860, and will further illustrate this truth : 



Statement exJiibiting the commerce of each of the slave States for the fiscal year 
ending June 30, 1860. 



Slave States. 


VALUE OF EXPORTS, 


VALUE OF 
TOTAL EXPORTS. 


Value of im- 
ports. 


American 
produce. 


Foreign pro- 
duce. 


American and 
foreign. 




^87,426 
8, 804,606 
4,413 
5,833,371 
760,094 
21,193, 723 
18, 483, 038 
38, 670, 183 
1,299, 852 
107,812, 580 
5, 856, 934 




$87,426 
9, 001 , 600 
4,413 
^ 5, 858, 024 
760,094 
21,205,337 
' 18,483,038 
38, 670, 183 
1,330,230 
108,417,798 
6,783,934 


$2, 001 
9,784,773 
8, 278 
1,326,249 
365,931 
1,569,570 
782, 061 
1,050,310 
336, 931 
22,922,773 
2,436,408 


District of Columbia.-------.. 


.$196,994 
24,653 

4- 

11,614 






ToirJ commerce of the U. States . 
DeOluct southern commerce- — - . 


30, 378 
605,218 
927,000 


208,806,220 


1,795,857 


210, 602, 077 


40,585,285 


373, 189i 274 
208,806, 220 


26,933,022 
1,795,857 


400, 122, 296 
210,602,077 


362, 166, 254 
40,585,285 


164,383, 054 


25, 137, 165 


189, 520,219 


321,580,969 
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It is seen that a majority of the domestic exports was sent out from the 
southern States, while nine-tenths of the foreign goods exported or reshipped 
were sent out from northern ports. 

Of imports, the share of the south was as 40 to 321, or about one-ninth of the 
whole. This fact shows that a very small portion of southern commerce was 
in southern hands. The cotton, tobacco, and other raw products were neces- 
sarily shipped from the nearest southern ports, hut the ships belonged to north- 
ern or foreign merchants. No better evidence could be desired of the unmer- 
cantile character of the southern people than is furnished by this table. A peo- 
ple with the slighest genius for commerce would, on the basis of such vast ex- 
ports, import for the whole country ; and the great mass of trade, instead of 
being far to the north, ought to be at Norfolk, Oharleston, Savannah, Mobile, 
and New Orleans ; but the maintenance of slavery doomed the south to a co- 
lonial condition, and it is as idle to talk of the commerce of the slaveholding 
States as of that of the West India islands. Like those islands, the south has 
been the great producer of the objects of commerce; but the commerce has at 
all times been in other hands. 

This fact is more fully demonstrated by the following table from the same 
official report : 

Statement of the tonnage of the several slave States on June 30, 1860. 



Tons and 95ths. 

Delaware 23, 953.37 

Maryland 255, 037 J9 

District of Golumbia 45, 230.88 

Virginia, . 92,812.12 

North Carolina 47, 964.83 

South Carolina 66, 741.23 

Georgia 4B, 526.63 

Florida 28,800.50 

Alabama 52, 757.72 

Mississippi 3, 737.33 

Louisiana 234, 988.66 

Tennessee 12, 364.02 

Kentucky. 36,801.84 

Missouri - - 64,683.66 

Texas 12,842.74 



Total 1,022,242 72 



Total tonnage of the United States 5, 353, 868.42 

Deduct southern tonnage. - 1, 022, 242.72 



Leaves northern tonnage - . — 4, 331, 625.70 



So the south, while producing a majority of the exports, owned less than a 
fifth of the shipping of the Union, and brought to the country only one-ninth 
of the imports. The shipping was in two-fold greater proportion than the 
foreign commerce of the south, which shows that the vessels owned by it were 
chiefly coasters oi* river steamers. This also appears from the report of the 
Secretary, which places a majority of southern tonnage under the head "En- 
rolled licensed." 



118 



AGEICULTUKAL EEPGBT. 



OF FREE AND SLAVE LABOE. 

It is a Bingular fact tliat the institution of slavery, wMcb bas been the most 
absorbing topic of discussion among politicians and moralists in two hemispheres 
during the greater part of the present century, has awakened so little inquiry 
among political economists. Of the hundreds of treatises on that science which 
the age has produced, there is, perhaps, not one which has devoted to slavery 
more than a brief chapter, in which, with rare unanimity, none but the most 
obvious evils of the system are pointed out. No attempt has been made by thia 
class of authors to analyze and define the functions of capital invested in slavery, 
nor to show that there exists any difference between this and other modes of in- 
vestment. Yet this is the great economical problem, aside from which slavery 
involves only a question of conscience and morals. Although slavery has been 
destroyed in this country, and there remains not a shadow of reason to fippre- 
hend that it can ever be revived, this problem is eminently worthy of solution. 
If it can be demonstrated that the whole capital invested in slaves was useless 
to the south as an agency of production, the southern people, if they will re- 
ceive the truth, will the more readily acquiesce in what seems to have been a 
providential dispensation. Their prejudices and passions may continue to blind 
th^m to the moral wrong of slavery, but they may yield to the conviction that 
the institutioin is inconsistent and at war with the eternal laws of political 
economy. If they can be clearly convinced on this point they will Eventually 
become reconciled to the ii-reversible decree which has destroyed their cherished 
social order. 

If it be conceded by the laws that the men of property may buy and sell 
the poor as slaves, it may or may not be advantageous for the individual 

to invest his capital in that species of property. In all standard works upon 

political economy, the institution of slavery has been considered from this 
narrow point of view, and, for the inost part, they concur in maintaining the 
negative, that under all circumstances it is less advantageous to eoiploy slave 
than free labor. The folly of this notion is demonstrated by the fact that 
throughout the entire south there was no instance of a large plantation culti- 
vated by hired free labor. Wherever agriculture was sufficiently profitable to 
induce large investments of capital the labor of slaves was preferred, and it 
was only the small farms in the south which were worked by free labor, gene- 
rally by that of the owner and his sons. The universal preference given to 
slave labor in agricultural enterprises was due to several causes. In the first 
place, it was on hand, and from generation to generation the habit of cultivating 
the earth by servile labor had beconie invincible. The slaves could not be em- 
ployed conveniently and extensively in other pursuits, which require more in- 
telligence, and which make it necessary to collect them together in dangerously 
large numbers ; and there was, besides, little demand for slave labor except on 
the plantations. The imperidus manners of the slaveholders, who were the great 
capitalists of the south, were little suited to the direction of free labor. It was 
felt, and not without reason, that freemen would revolt and abandon the fields 
at the most critical periods of the crops rather than submit to the tyrannical 
driving process which was applied to slaves, and which was regarded as essential 
by those who had never witnessed anything else. The very existence of slavery 
had thus produced a condition of things! and generated manners and habits, 
which made it more profitable to employ slaves than free^aborers.^ The few 
sickly manufacturing enterprises which had begun to spring up in the southern 
States, and to employ free labor, were, for the most part, under the management 
of northern men, or, at any rate, of men reared in those parts of the south where 
there were few slaves. 

The habit of giving the preference to slave labor by the plant-ers has in 
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another way- operated to tlie prejudice of free labor. It lias caused tlie poor 
wMte population to grow up in idleness, to feel that lahor is degrading, and to 
be incapable, from disuse, of continuous labor. Slave labor thus justified the 
preference given to it hj its tendency to degrade free labor and to render the 
free laborer worthless. Eeasoning from the premises accepted by the entire 
school of political economists, therefore, it is safe to say that the slaveholders 
had the advantage of the argument, at least so far as slaveholding countries are 
concerned. Admit the existence of slavery, once introduce the system, and it 
will generate an atmosphere in which free labor will not thrive. The whole 
experience of southern men is to the effect that slaves were at all times, up to 
the commencement of the rebellion, the most valuable property in the south. 
They were always in demand at increasing prices, and the demand was always 
growing greater. Lands were soon worn out and abandoned, railroads and 
other stocks might prove worthless, but it was always safe to invest in slaves. 
Pigs and cattle were worth only a few cents per pound, negroes readily com- 
manded almost as many dollars. The mere mention of these notorious facts is 
sufficient to refute the assumption that the individual could always more safely 
employ free than slave labor. 

THAT CAPITAL INVESTED IN SLAVES IS UNPRODUCTIVE. 

The economical evil of slavery lies deeper. It is not that individuals or cap- 
italists may not make money out of it, but that society, in the aggregate, cannot 
make money out of it. It permits and encourages an unnecessary investment 
of capital, and a diversion of capital from employments which would be gain- 
ful to the community at large, to one which is simply gainful to one class of 
society at the expense of another. At a moderate estimate, the due of the 
slaves of the south to their owners, in December, 18G0, when South Carolina 
commenced the work of abolition by making war upon the general government, 
was $3,000,000,000. The title of the owners has been destroyed, and the ne- 
groes, formerly slaves, have come into possession of it. There has simply been 
a transfer of title from one class of owners to another, but nothing valuable has 
been destroyed. The strong arms and the skilled labor still exist, and new incite- 
ments to industry have been added to four millions of the southern population 
who, hitherto, were only impelled by the fear of punishment. It is as if a 
grand assize had been held, and a verdict and judgment had been given 
against the wrongful possessor. Only the title has been transferred ; but no 
property has been destroyed. If the slave was worth a thousand dollars to his 
master, he is now worth a thousand dollars to himself. He may throw it away 
in dissipation and folly as his master often did; or he may employ it in the 
procurement of a home for himself and his family, in the education of his chil- 
dren, in surrounding them with comforts, and in raising himself and them in the 
scale of being. These are the ultimate uses of money, and they are worth as 
much to the negro as they were to his former master. 

There has doubtless been a waste of property, and a loss of time and the fruits 
of industry, in the process of abolishing slavery by war ; but this has nothing to do 
with the point at issue. In asserting that capital invested in slaves is unpro- 
ductive, and that the liberation of the slaves is only a transfer of title, without a 
destruction of property, it is assumed that the change is made peaceabl}^, and 
without disorganizing industry. The object is to show what the country lost 
by the admission of slavery, and what it will eventually gain by abolishing the 
institution; and not that the process of abolition has been unattended with loss. 
Besides the direct waste of war, in the destruction of houses, fences, and furni- 
ture, and the means of subsistence, there is also great loss in the disruption of 
society, in the failure to plant and cultivate, and to follow other industrial pur- 
suits as usual in times of peace. All this is fully conceded ; hut it is still true 
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tliat tlic tliree tliousancl millions of property invested in slaves lias not been 
destroyed. There has been only a transfer of title, as there would be in con- 
sequence of the verdict of a jury in a suit at law for an estate. 

Supposing, therefore, that the transition from slavery to freedom had been 
made peaceably and without any disorganization or paralysis of industry, and 
it is plain that the south would now possess every resource of wealth and pro- 
duction that it bad while four hundred thousand white people claimed four mil- 
lions of negroes as ptoperty. If the States or the general government desired 
to raise a direct tax upon real and personal property and polls, there would be 
the same fesources on which to impose it. The emancipated negi'oes can pay 
as much tax for themselves as their former masters could have paid on them as 
property, and the land aud other property would be no less valuable in conse- 
quence of an augmentation of the number of persons endowed with the capacity 
to hold property. In like manner the power of the States for defence or 
aggression would not be lessened by emancipation, as the late civil war has so 
fully demonstrated. It is well known» and came at length to be recognized by 
the whole south, that the existence of slavery, by making a third of the popu- 
lation enemies of their country was the great hindrance to success. If the 
negroes had been freemen, and ha^ been inspired by the common desire for 
separation from the north, the conflict would undoubtedly have been far more 
stubborn, and it would be lia2iardous to say that the result would have been in 
that case T^liat it is now, A nation, therefore, whicH has lost none of its re- 
sources of revenue, and which has increased by bne-thiM the number of its 
arms-bearmg population, cannot be said to Lave lost anything valuable in con- 
sequence of the abolition of slavery. 

Thai slavery causes an unnecessary and therefore unproductive investment 
of capital may be made palpable by a familiar illustratibn : Suppose two 
farms, of one hundred acres of land each, are to be cultivated respectively with 
free and with slave labor, and that in each the soil and whatever is necessary 
to its cultivation is owned by the farmers, whom I suppose to be neighbors, 
and engaged in the same brancb of agriculture; their lands adjoin, and are 
equally valuable ; they employ the same number of cattle and horses, they 
must lay out equal sums for utensils, and they must lay in the same quantity 
of provisions. They also employ the same number of laborers — suppose ten, 
each. In all other respects their investments are equal, but as it regards labor 
a wide discrepancy exists. He who employs his poor neighbors to labor for 
him need have no capital for that purpose, as, at the worst, they will work for 
a share in the crop, on condition of being fed and clothed during the year, or 
they will Wait till harvest fot their pay, which can then be raised by the sale 
of the crop. If labor should be in considerable demand, and laborers should 
require monthly wages, the farmer owning the soil, and all that pertains to his 
farm, could borrow, from time to time, sums to pay wages ; but, witb the em- 
ployer of slaves, the case is quite different. After keeping pace in investments 
with his free-labor hiring neighbor in all things else, he must have, in addition, 
a capita! equal to the value of ten able-bodied slaves, which, at the beginning 
of the civil War, and for several years prior thereto, he must have paid for at 
the rate of fifteen hundred dollars each, or fifteen thousand dollars for the ten. 
The liundred acres of land, supposing it to have been of the best quality 
would have been worth perhaps twenty dollars per acre, or tv/o thousand for 
the entire farm. His cattle and horses, and his utensils of husbandry, may 
have required an outlay of two thousand dollars. Food and cfothing for him- 
self and slaves, and provender for horses and cattle, one thousaind. In all, his 
capital would amount to twenty thousand dollars, of which just three-fourths 
consists of the unnecessary and therefore unproductive investments in human 
beings as property. This fifteen thousand dollars of capital would be wholly 
dispensed with by the use of free labor, and v/ith but a very trifling addition to 
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tlie otlier items of espense. The cost of land, of horses and cattle, of farming 
utensils, and of food for the animals, would be the same. The food of the free 
laborers would cost as much as the food and clothing and the doctor's bills of 
the slaves. In all these items the expenses or capital invested in the two 
cases are parallel. As above stated, there is no absolute necessity for paying 
wages in advance; but to make the comparison perfectly fair and free from 
criticism, let it be supposed that the employer of free labor is under the nedes- 
sity of having on hand a cash capital for this purpose sufficient to pay 
monthly wages during the nine or ten months in which the crop is planted, 
tilled, and gathered. One thousand dollars would be sufficient for this pur- 
pose, and the accounts of expenses incurred would stand thus : 

Capital necessary to grow cotton with free and with slave labor. 

Free labor. Slave labor. 



100 acres of land, at $20 per acre $2,000 $2,000 

Value of cattle, horses, and farming tools 2,000. 2,000 

Food and clothing of farmer, food of free laborers, and 

provender for horses, cattle, &c. 1,000 

Food and clothing for farmer and his slaves, doctor's bills 

for latter, and provender for horses, cattle, &;c 1,000 

Value of 10 slaves, at $1,500 each 15,000 

Fund for paying wages to free laborers - , 1,000 



Total investments 6,000 20,000 



The reader will reflect that the suppositions here made as to the several items 
of capital need not be strictly correct, in order to establish the principle in- 
volved. The cost of land and of other articles may be more or less, but the 
great fact is made palpable that the capital invested in slaves is not necessary 
to the production of the cotton crop, and that it has nothing to do with pro- 
duction. 

It will be asked, if all this is true, why did not southern men cultivate cotton 
and tobacco with free labor ? If, with a capital of six thousand dollars, a man 
could make as mifch cotton or tobacco by the employment of free labor as 
another could make with slave labor, on a capital of twenty thousand dollars, 
why was not free labor thus used in preference ? The facts and considerations 
above stated v/ill explain the motives of convenience which caused the preference 
to be given to slave over free labor, and the profit on the excess of capital em- 
ployed by the slaveholder was made up to him by appropriating the wages due 
to the laborers. The free-labor farmer is under the necessity of dividing his 
profits with the men employed by him to make the crop. The slaveholder fed 
and clothed his slaves in the coarsest and cheapest way. Of this fact there is 
official evidence furnished in a report of the Secretary of the Treasury, made 
under the administration of President Polk, when every department of the 
general government was in pro-slavery hands. Circulars containing two series 
of questions were addressed to leading planters, as well as manufacturets and 
merchants, asking for statements of the amounts of capital invested by them 
respectively, their profits, the number of laborers employed, the cost of feeding 
and clothing slaves, and the wages paid to free laborers, &c. The response 
came from every part of the cotton and sugar regions that the cost of feeding and 
clothing a slave was thirty dollars per annum — -fifteen dollars for food, and 
fifteen dollars for clothing per annum ; children half price. The profits per 
hand to the master varied from $150 to near $500. In the free States wages for 
farm laborers ranged from $8 to $12 per month, with board in each case. 
Toward the close of the career of slavery, there was probably an increase in the 
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cost of feeding and clotliing slaves, and if the cTiampions of the institution are tc 
be relied on, the disposition to feed and clothe better increased with the value 
of the slaves. The profits of the two farmers arising from the sale of the crop 
may be stated, taking the above suppositions, and further assuming that a bale 
of cotton is made for each acre of land, and that the cotton is worth ten cents 
per pound, as follows : 

NET PROFITS OF FREE AND SLAVE LABOR CULTIVATION. 

Free labor. Slave labor. 

Product in each case, 100 bales, worth. . $4, 000 $4, 000 

Deduct annual expenses as follows : for food and 

clothing of farmer, food of ten free laborers, and 

provender for horses and cattle, &;c. , - ....... $1, 000 

Deduct wages of ten free laborers, at $12 per 

month 1,440 . 

■ ■ ■■■■ ,2,440. 



1, 560 

Deduct food and clothing of farmer and ten slaves, and doctors 

bills of latter ........->-- • . . 1, 000 



'Net profits.. , - . . .,^,,^>.- — 

Net profits, free labor . - . - • ^ . - . ...... 


»W'4PB«**BHa m 3^ 000 




.......... 1,440 



It will be remarked, that the difference in the net profits of the two farmers is 
just equal to the wages paid by the free-labor farmer to his laborers. This 
sum $1,440 is 9f per cent, upon the capital invested in the slaves. In each case 
the aggregate wealth of society is equally increased, while in the one case six 
thousand dollars make the product, and in the other twenty thousand. 

It must be obvious, upon reflection, that what is here found to be true of 
single individuals, is true of the aggregate number of farmers and planters. 
There were about 5,000,000 bales of cotton produced in 1859, as reported in the 
census of 1860. In point of fact, there was much inferior soil in cultivation, and a 
large proportion of women and children were employed. But it is the universal 
testimony of planters that a good acre will make a bale of 400 pounds picked 
cotton, and that a good " hand " will cultivate ten acres. It is, tiierefore, for 
the sake of illustration, safe to take the supposition above, and to assume that 
the 5,000,000 bales were grown ypon 5,000,000 acres, by 500,000 able-bodied 
men, with corresponding investments as to land and other things, and it still 
remains clear that the investment in slaves is superfluous. The five hundred 
thousand laborers were worth $750,000,000, which sum is of itself nearly three 
times larger than was essential to the production of the cotton crop. We have 
seen above that $20,000, with slave labor, produced no more than $6,000 with 
free Ubor, and at the same ratios one thousand millions were employed to 
accomplish what three hundred millions would have done. 

In like manner all the slaves of the south involved a corresponding amount 
of unproductive investment. They numbered nearly four millions, of all ages 
and both sexes, and were said by southern men to be worth from three to four 
thousand millions of dollars. This vast proxoerty was not a gift to the southern 
people; it was an accumulation, and constituted, in fact, nearly or quite half the 
wealth of the south. In the planting States slaves were greatly more valuable 
than all other property, real and personal, as will be seen by the following com- 
parative tables • 
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Value of real anci ^^ersonal 'pro'pcrty. 



States. 


SOUTHERN. 


Real property 
in 1860. 


Personal prop- 
erty in 1860. 


Alabama 


$155, 034, 089 
63, 254, 740 
21,722,810 
179, 801, 441 
157, 836, 737 
129, 772, 684 
112, 476, 013 


$277, 164, 673 
116, 956, 5.90 
47, 206, 875 
438, 430, 946 
351, 636, 175 
359, 546, 444 
155, 316, 322 


Florida 

Georgia 

South Carolina 


819, 898, 514 


1, 746, 258, 025 



states. 



Connecticut 

Illinois - , 

Indiana . -- 

Massaclmsetts 

Michigan 

New York 

Pennsylvania 

Ohio 

Totals 



NORTHERN. 



Real property 
in I860. 



$191, 
289. 
29L 
475, 
123, 

1,069, 
561, 
687 



478.842 
219,940 
829,992 
413,165 
605,084 
658,080 
192,980 
,518,121 



3,687,916,204 



Personal prop- 
erty in 1860. 



$149. 778, 134 
101, 987, 432 
119, 212, 432 
301, 744, 651 
39, 927, 921 
320, 806, 558 
158, 060, 355 
272, 348, 980 



1, 463, 866, 463 



It is quite apparent to any one familiar with tlie condition of tlie country at 
large, tliat these tables are not to be relied on as furnishing an accurate idea of 
the relative wealth of different States — for instance, Ohio is made to appear 
far. more wealthy than her older, more populous, and larger neighbor Pennsyl- 
vania. The little State of Connecticut is placed ahead of Illinois, and Greorgia 
is ranked higher than South Carolina in personal property, although the latter 
outnumbered the former in slaves by many thousands. These facts only show 
that the States have adopted different standards of valuation. Some assess 
property at its true value,. others assess at one-half or two-thirds, aiid hence 
these incongruities. In another table of the census reports there is an effort 
made to equalize the principle of valuation, but upon what data is not stated. 
The tables above will answer my present purpose, which is to show the relative 
value of real and personal estate in the several Sfca,tes. It is seen that in the 
free States the real estate exceeds in value the personal in every instance — 
eometimes in the proportion of three to one, arid that aggregately the former is 
two and a half times the latter. In the slave States the aggregate personal 
estate is more than two-fold greater than the real, while in some States it is two 
and a half times greater, thus reversing the proportions as they exist in free 
communities. This immense excess of personal over real estate consists of the 
property in slaves, which 1 have shown above to be utterly useless to the com- 
munity at large as a productive agency. 



SLAVERY AND MANUFACTURES. 

I have already cited a report made by the Hon. Eobert J. Walker, in 1845, 
while Secretary of the Treasury, upon the subject of capital employed in the 
various industrial pursuits. Having shown tLat capital invested in slaves is 
unproductive when the pursuit is agriculture, I will now undertake to demon- 
strate in like manner that it is equally so in manufactures ; and as I am less 
familiar with such investments, and less capable of supplying illustrations by 
supposing cases, I will take the actual facts, with the names of parties as fur- 
nished by the ofacial report. 

In response to one of Mr. Walker's circular;* Mr. Samuel Bachelor, on the part 
of the York Cotton Manufacturing Company at Saco, Maine, stated that the 
company (this was in 1845) had a capital invested in grounds, buildings, and 
machinery, amounting to ^550,000. Their business capital annually in- 
vested in the purchase of raw material, &c., and in the payment of wages, 
amounted to ^450,000 The whole, therefore, amounted to one million 
dollars ($1,000,000.) But this is rather an over-statement as it regards 
wages, if, as I suppose, it includes the whole amount paid during the 
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year. In agriculture it is necessary to labor for three-fourths of the year before 
the laborer can be repaid out of the product of his toil. But in manufactures 
this is not the case, except, perhaps, in a few instances. In manufacturing 
establishments money is coming in daily, and it cannot be necessary to lay up 
a fund at the beginning of the year to pay wages until the close. The business 
capital, both to buy the material of manufacture and to pay wages, would be 
coming and going all the while; and perhaps of the §450,000 thus expended 
during the year not more than fifty thousand need be on hand at one time. So 
that, instead of a million, the York Manufacturing Company probably did not at 
any one time have more than seven or eight hundred thousand dollars engaged in 
every stage of the manufacture, from the raw material to the unsold fabric. 
The number of men employed in the establishment was 200 ; the number of 
women 900 to 1,200. Suppose the average number to have been, of both sexes, 
only 1,200. Now to carry on such an establishment with slave labor it would 
be necessary to own this number of slaves who were in the prime of life; and 
their average value, civen at that day, could not have been less than $700, and 
their aggregate value $840,000. It is cl^ar, therefore, tliat cotton manufactur- 
ing with slave labor would involve an investment two-fold greater than with 
free labor. 

In the njanufacture of tobacco, cigars, and snuff the proportion of labor to 
capital seems to be greater than in that of cotton. At least, such is true of the 
Case furnished by Sir. Walker's report. Mr. Enoch Ht:ighes was engaged in 
the ihanufacture of tobacco, snuff, and cigars. He stated his capital was $30,000, 

of which $20,000 was pennanent, and 610,000 was used in the purchase of 
material and the payment of labor. He employed one hundred persons, mostly 
females. One hundred slaves of similar ages would be worth 1700 each, or 
$70,000 in the aggregate. Add to this merely the $20,000 permanently invested 
by Mr. Hughes, andHeaving nothing for the purchase of materials, and the sura 
total is $90,000, or just three times the capital employed where free labor is 
used. 

In the manufacture of iron the same principle finds illustration. The Eagle 
Furnace at Buffalo, New York, according to the statement of Mr. Calvin J. Mill, 
the manager or proprietor, had a permanent ca,pital of $50,000, of which $35,000 
was invested iu buildings and machinery, and $15,000 was business capital, 
though in the course of the year $30,000 was spent for materials, and $15,000 
paid out as wages. This illustrates the correctness of my remarks above, that 
a small business capital on hand, together with the daily receipts of a manufac- 
turing establishment, will dispense with the necessity of keeping on hand the 
whole disbursement of the year. The Eagle Furnace employed eighty men, 
skilled laborers, who in those times of low wages and gold received one dollar 
and a half per day. Slaves equally skilful, even then, would have been worth 
$1,^^00 each, or $96,000 for the eighty. Add this sum to the fifty thousand 
dollars of permanent capital invested by the Eagle Furnace Company, and the 
amount is $146,000, which would be necessary to carry on an iron furnace with 
slave labor, or three times more than is necessary with free labor. 

I have all along assumed, in the above reasoning, that it would be practicable 
to employ slaves in manufacturing. This is not true, except in a very limited 
way. In the first place, it was always the policy of the upholders of slavery to 
keep the negroes in ignorance, and to offer them no incentive to labor, or to ac- 
quire skill. This policy would be a great hindrance to anything like excellence 
in the arts. But aside from this consideration, it would be dangerous to bring 
slaves together in great numbers; so that the idea of building up a great manu- 
facturing city composed of slaves, would be repellant to every slaveholding 
instinct if it were practicable. Such an aggregation of slaves would be fruitful 
of plots and insurrections, and it would be necessary to maintain an army ready 
to suppress revolt. Such a thing might have been practicable in an age when 
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the idea of personal liberty was unknown ; but in our day, wben it is the 
aspiration of every human being in christendorn, it will not do to allow slaves to 
measure their power with that of their masters. 

ANALOGOUS DOCTRINE OF J. STUART MILL. 

Analogous to the foregoing doctrine, that capital invested in slaves, though a 
part of the wealth of individuals, is no part of the national wealth, I find the 
following passage in the " Preliminary Remarks'' to J. Stuart Mill's Political 
Economy. He says : 

" In the wealth of mankind nothing is included which does not of itself answer 
some purpose of utility or pleasure. To an individual anything is wealth which, 
though useless in itself, enables him to claim from others a part of their stock 
of things, useful or pleasant. Take, for Instance, a mortgage of a thousand 
pounds on a landed estate ; this is wealth to the person to whom it brings in a 
revenue, and who could perhaps sell it in the market for the full amount of the 
debt. But it is not wealth to the country ; if the engagement were annulled the 
country would be neither poorer nor richer ; the mortgagee would have lost a 
thousand pounds, and the owner of the land would have gained it. Speaking 
nationally, the mortgage was not itself wealth, but merely gave A a claim to a 
portion of the wealth of B. It was wealth to A, and wealth which he could 
transfer to a third person ; but what he so transferred was in fact a joint owner- 
ship to the extent of a thousand pounds in the land of which B was nominally 
the sole proprieter. The position of fund-holders or owners of the public debt 
of a country is similar ; they are mortgagees on the general wealth of the coun- 
try. The cancelling of the debt would be no destruction of wealth, but a trans- 
fer of it ; a wrongful abstraction of wealth from certain members of the commu- 
nity for the profit of the government, or of thie tax -payers. Funded property, 
therefore, cannot be counted as part of the national wealth. This is not always 
borne in mind by the dealers in statistical calculations. For example, in esti- 
mates of the gross income of the country, founded on the proceeds of the in- 
come tax, incomes derived from the funds are not always excluded, though the 
tax-payers are , assessed on their whole nominal income without being permitted 
to deduct from it the portion levied from them in taxation to form the income ot 
the fund-holder. In this calculation, therefore, one portion of the general in- 
come of the country is counted twice over, and the aggregate amount made to 
appear greater than it is by about thirty millions." 

In like manner the title of a slaveholder is in the nature of a mortgage or 
lien upon the labor of the country taken by force, without consideration — not 
given for value received. The destruction of the title, to apply the language of 
Mr. Mill, " would be no destruction of wealth, but a transfer of it." In this in- 
stance, however, there is no ** wrongful abstraction of wealth from certain mem- 
bers of the community for the profit of others. On the contrary, the abolition 
of slavery is the restoration of sl right which has been unjustly withheld. 

It may be shown how other articles which ordinarily cost nothing may be 
made, under peculiar circumstances, property to individuals, though they can 
never be counted as part of the national wealth. A man may live in a dark 
and close room, where artificial light would become necessary in broad day-time, 
and where a sufficient supply of air could only be obtained by an expensive 
machinery. In such a case, if there were any necessity for his residence in 
such a place, these poor substitutes for the clear light of the sun, and the pure 
air which surrounds his prison-house, would acquire value which he might trans- 
fer by sale to another man in like circumstances ; but such property cannot 
have any general value, nor can it constitute any part of the national wealth. 
So, the slaveholder invests his capital in something which he could have the 
use of without owning it as property. He buys a rational being, whose incen- 
tives to labor for the sake of wages are stronger than the compulsory authority 
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of a master. There exists a necessity for owniiig the domestic animals, in order 
to make their services available. They have no artificial wants, no aspirations 
or desires beyond those v/hich nature has provided for in their instincts ; they 
are never to wear clothing nor to acquire education ; tliey would never be able 
to build them houses nor store them with provisions for winter, and it is only as 
the property of a rational being- that they can be made more comfortable and 
happy. They cannot of themselves cultivate the earth, nor gather up its fruits 
for periods of scarcity ; their only resomxe, and their only labor if left to them- 
selves, would be to eat what the bounty of nature spreads before them. But 
Avith man in his lowest estate the reverse is true. His desires, and hopes, and 
aspirations for knowledge, for wealth and power, are illiinitable. He is without; 
the instincts which would enable him to live, but reason prompts him to labor 
and to save ; and under favorable conditions the habits of laboring and saving 
become second nature, if, indeed, they may not be said to be natural. To own 
liim as property is to stifle all the nobler impulses, and, as far as may be, to 
turn him into a mere beast of burden, without aspiration for higher life and 
without a stimulant to improvement. It is therefore worse than useless to en- 
slave a human being, and the nation which tolerates the institution in its bosom 
is as unreasonable as the man who should consent to have a hand bound to his 
body, and thus to pass through life. 

Capital invested in slaves could be considered no part of the national wealthy, 
because it >vas unnecessary. It was three thousand millions laid out in the 
purchase of something which was at command without being called property* 
It was profitable to the slaveholders to the extent of the pecuniary injury in- 
flicted upon the slaves. As the political economists would say, its function Was 
to distribute wealth, not to produce it; and, as we have seen, the distribution, 
while ic was iinjust, could in no possible way add anything to the resources of 
the country. 

V^HAT HAS BEEN GAINED BY EMANCIPATIOIV. 

Thus far I have attempted to demonstrate the proposition that slavery involves 
a wholly unproductive investment of capital, and that its abolition was merely 
the destruction of title-deeds; while whatever there was of value in the south 
during the existence of slavery still remains, or at least would have remained if 
tlie institution had been put out of the way without war and bloodshed. I 
now propose to show what the south has gained with reference to its future 
progress. 

Capital invested in slaves being unproductive, the introduction of slavery 
into a State diverts the energies of the people from its improvement. This 
peculiarity belongs to no other species of unproductive capital. Slavery dis- 
penses with, and introduces a substitute for, free citizens by supplying the 
demand for labor; and yet it has been demonstrated above that the substitute 
requires several times more capital to furnish it than is necessary to obtain a 
supply of free labor. Thus, taking the supposition above, if the free-soil farmer 
wishes to double the area of his farm and the amount of his product, he can do 
so with an additional capital of six thousand dollars; whereas the slaveholder, 
whose cultivation and product are only equal to the other, must accumulate 
twenty thousand dollars in order to make an equal addition to his crop. Or, if 
the additional capitab be brought in by emigration from i;he older States, six 
thousand with free labor would do the work of twenty thousand with slave 
labor; and if we suppose equal sums invested in each of these modes, say in a j 
free and in a slave State, the free-labor investment would cultivate above three I 
times the number of acres, and produce three times as much cotton as the slave- j 
labor investment. In the latter case, also, the twenty thousand dollars would | 
take with it above thirty freemen to till the three hundred acres, while the slave 
culture would bring to the State only ten more slaves. Here, then, is the 
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secret of tlie rapid increase of nortliern population by immigration in comparison 
with southern. The accumulation of capital in the free States induces European 
labor to flock to our shores. The accumulation of capital in the south only 
stimulated slave-breeding. 

The slave population of the south in 1860 amounted to 3,953,760. They 
have been acquired like other property — like the stocks of cattle and horses— 
by the joint operation of industry and capital. They were valued at three 
tliousand million dollars. Had slavery never existed in the south, this value— 
and, as I have shown, a much greater value — w^ould have taken a different shape. 
It would now appear in the form of improved lands, better and more numerous 
houses, fences, barns, workshops, railroads, £lnd other internal improvements, 
L?a^ge and flourishing towns and cities would exist where small and poor ones, 
or none at all, exist now. There would have been ten-fold more commerce and 
manufactures ; and in the place of four million slaves, there would have been 
three times as many intelligent, industrious, and patriotic freemen. Yirginia, 
but for slavery, would be to-day, as she was in 1790, the most populous State 
in the Union, as well as the most wealthy and powerful. 

The absorption of capital in this unproductive form of slavery was the great 
pecuniary curse of the south. It was not that the south had uselessly invested 
in the beginning half its wealth, for time would have overcome that loss ; but 
the great evil consisted in the perpetually recurring and increasing misapplica- 
tion of capital. Slavery had become the great interest of the south. It swal- 
lowed everything. Of every accumulation of capital, the majority was sure to 
assume that form. There was no recovery, no regeneration, but in the destruc- 
tion of the system. It had been better if the institution Lad been peacefully 
abolished; but as that was not practicable, it is well for the south, in a pecuni- 
ary point of view, that it is overthrown by violence, and not without grgat de- 
struction of other property. Henceforth there will be no more of the unproductive 
investment of capital in human beings, and every dollar from which a revenue is 
to be drawn will contribute something to the national wealth. The slaveholders 
have never been understood by the people of the north in one respect. They 
have been made to bear the economical reproach which properly belonged to 
slavery itself. They have been regarded as idle, prodigal, and thriftless j 
whereas they are, as a class, energetic, sagacious, and thrifty. They made 
money and grew rich, while their system of slavery was inflicting the deepest 
injury upon the country, Now that slavery is overthrown, they will exert their 
energies in methods promotive of the general as well as of their own particular 
welfare. 

THE VALUE OF LAND. 

In further illustration of the advantages which the abolition of slavery has 
conferred upon the south, I will endeavor to show the direct effect of that measure 
upon the value of land. 

There is a special and peculiar value attaching to those southern lands which 
produce cotton, tobacco, rice, and sugar. The first of these articles, which is 
the greatest object of the commerce of nations, can nowhere else be grown so 
abundantly and of such good (][uality as in the south. The tobacco of that 
region enjoys, also, the preference in the markets of the world over the products 
of other countries j while rice and sugar are, as regards the United States, pe- 
culiar to the south. The lands of the northern States enjoy no such monopoly 
of productions. Whatever is grown in the free States, grows nearly as well in 
the south and quite as well in Europe. Here, then, is an advantage which 
southern lands enjoy, and which, under favorable circumstances, would make 
them the most valuable of any in the Union. Nothing but the presence of slavery 
has made them cheap in comparison with northern lands. How this effect is 
produced by slavery I proceed to show. 
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TliG value of a slave to liis master is the difference between wliat lie produces 
and wliat he consumes. If tlie slave could live without food and clothing, or if 
he could work as well for his master while finding himself in these necessaries, 
his value would be increased to the extent of their cost. As things are, the 
master must plant almost as many acres in corn and potatoes as in cotton, in 
order to provide for the wants of his slaves. The more the slave eats and drinks 
and wears, the less is the net value of his labor to his master. The supply of 
his wants affords no market for the products of his master's farm; but, on the 
contrary, those wants constitute a necessary burden, and it is just as much the 
interest of the master to economize the food and clothing of his slaves as of 
himself and family. The slave is a charge to the master and to the land he 
tills, to the extent of his food and clothing. This necessity of feeding and cloth- 
ing that portion of the slave population which is engaged in agriculture, there- 
fore, so far from enhancing, must diminish the value of land. But the reverse 
of this is true with reference to the free laborer. He is under the necessity of 
feeding and clothing himself, and consequently, so far from being a charge upon 
the landlord, he furnishes a market for the products of the soil, and enhances 
its value. It is universally true that slaves are a burden to their masters to the 
extent of their food and clothing, however much the value of their labor may 
exceed the expense of maintenance. But in the exceptional cases in which 
slaves are not engaged in agriculture, nor belong to planters and farmers, their 
wants, which must be supplied by purchase from the agriculturists, do enhance 
the value of the necessaries of liie, £tnd add to the value of land. But the ag- 
gregate number of such cases was small in comparison with the great body of 
the slave population ; one in a hundred of the whole would probably cover the 
entire, number of slaves who were thus owned and employed. 

The proposition here laid down, that the necessity of feeditig slaves is a burden 
to the soil, v/hile the wants of the free laborer add to its value, will beconie evi- 
dent by considering, first, that whatever the free laborer eats he pays for ; and, 
secondly, that if he ate nothing, if he ay ere a sort of machine, endowed with the 
power of labor, and with a desire for pecuniary wages, the farmer could pay no 
part of them in kind. Instead of paying one-half the wages in board, as is now 
the case, all must be settled up in money. There would be less demand on the 
soil for its products, and the land would be less valuable. If the merchant, 
the mechanic, and the professional man could live in society without food, 
it is 'evident that the farmer could not employ their services. It is their 
wants which make the market for the products of the soil, and if they had 
no wants but money the former could neither sell anything nor pay any- 
thing. Their wants hold out an inducement to the cultivation and improve- 
ment of the soil, and give it its salable value. But the free laborer pays no 
less than the merchant, the mechanic, or the lawyer for what he consumes of 
the farmer's crop. He receives not a peck of corn, a pig, nor a meal of victuals 
which he does not as fairly pay for with his labor as the doctor, the lawyer, the 
mechanic, or the merchant with their money. In fact they, too, are often paid, 
like the laborer, in the produce of the farmer, and the supply of their wants is 
no more conducive to agricultural improvement, nor no more calculated to enhance 
the value of land, than is the payment in kind of the free laborer. It is, of 
course, not the interest of the farmer to pay wages; but since he must pay them 
to the free laborer, it is to his advantage that the laborer, in common with the 
community at large, is a consumer of the products of the soil. This necessity 
of the laborer enables the farmer to pay him in kind to the extent of nearly or 
quite half his wages, and if the laborer has a family, in a greater proportion. In 
like manner it is against the farmer's interest to pay for the services of the phy- 
sician or lawyer, but such expenses must be incurred. Physicians and lawyers 
are necessary, and they must be paid, and they are in that way a necessary evil, 
a drawback upon the resources of the farmer ; but as consumers of the pro- 
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ducts of tlie soil their presence is beneficial to Iiim, and raiBCS tlie depiand for, 
and the price of, everything he sends to market. The same is true of the mer- 
chant and the mechanic. The payment of their bills is contrary to the farmer's 
interest ; but, as consumers, their presence adds to the value of his land by en- 
hancing the price of its products. And in what particular differs the case of the 
common laborer? He is under no more necessity to work without wages than 
the lawyer, or' the physician, the merchant or .the: tradesman, 'and' he equally 
pays for what he consumes. The only shadow of difference between his pay 
and that of others is the circumstance . that it suits his convenience to be paid in 
kind, as to part of his wages, more uniformly than is the case of other consumers 
of the farmer's products. The slaveholder has paid for the labor of the slave 
in his purchase, and it is his interest to pay no more in the shape of provisions 
than will sustain life and strength ; but with the employer of free labor the re- 
verse is true. He wishes to pay as large a portion of the wages as possible di- 
rectly out of the crop, and feels that he has found a market for his products to 
that extent. The slave lives at the expense of his master, and, of course, what 
he consumes can hold out no inducement to improve the soil, but, on the con- 
trary, must retard improvement. The free laborer lives at his own expense, and, 
therefore, what he and his family consume must promote, improvement. 

SLAVE-BREEDING. 

It may be proper to notice what may seem to be an exception to this principle 
in the case of slaves reared for market. Here the planter is remunerated for his 
outlay of food and clothing by the sale of the negro, as he is remunerated for the 
grain and hay he feeds to the hogs and cattle he raises for market; and it may 
be said with some plausibility that if raising hogs and cattle for market tends to 
enhance the value of lands, why may not the rearing of slaves ? The inquiry 
only serves to bring out another radical incompatibility of slavery with the essen- 
tial laws of political economy, which result from the nature of things. A com- 
munity which raises hogs and cattle for market thereby acquires the means of 
supporting a larger population. It sells to distant communities commodities of 
which it has more than it can consume at home, and thus acquires the means of 
purchasing from them articles not produced within its own limits. This has 
been the chief occupation of the people of the northwestern States for thirty 
years past. They have grown rich, powerful, and populous by feeding grain 
to hogs and cattle. They have thus been able indirectly to find a market for 
the products of the soil, which the grain itself could not have found to the same 
extent, and the result has been a rapid increase in population, and a correspond- 
ing increase in the value of land. The facility of producing grain and grass in 
the northwest, and of raising stock for market, has been the real cause of the 
wonderful progress of those States. Emigrants have flocked to them from all 
the older States of the Union, from Ireland, from Germany, and from almost 
ever}^ part of Europe, in order to engage in their profitable agriculture and graz- 
ing, and to live on the fat of the land. Eastern Virginia, on the other hand, 
entered at about the same period of time upon rearing slaves for the southwestern 
market. Such may not have been the deliberate purpose of her people, but cir- 
cumstances forced them into the practice, and with what result ? The census 
tables show that there has scarcely been any increase of population for forty 
years, and the reason is obvious — she could only make money in the occupation 
of slave-breeding by depopulating her territory. In proportion to her exports 
of slaves has been her depopulation ; and if she is not now reduced to half the 
number of people she contained at the beginning of the trade, it is because her 
white population was not wholly given up to this one pursuit, and because the 
market has not been greater than her means of suppljdng it. If there had been 
none but slaveholders among the white population, and if these had owned a good 
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gtock of slaves to begin with, and a market equal to tlie power of supply, tlie 
mill of tlic State would have been complete. But the census shows that there 
were 86,468 farms in Yirginia in 1860, and only 52,128 slaveholders. It is 
also shown by the census report that of the slaveholders considerably 

more than half of them owned but five slaves each and under ; many thousands 
owned but one slave each. The effect of slave-breeding' upon a community, 
therefore, has not had a fair test in Virginia. The prices of tobacco and flour, 
which have made these articles prontable crops, have also tended to mitigate 
the consequences of negro-breeding. In lSo9, for instance, Virginia produced 
124,000,000 pounds of tobacco and 13,000,000 bushels of wheat, either of which 
crops was more valuable than the negro crop, so that the energies of the people 
were divided between these ordinary occupations of agriculture and the peculiar 
one of slave-breeding for the southern market. 

As in other cases, the capital invested in slave-breeding has been a source of 
profit to the ownei% while it has been worse than wasted to society at large. 
Virginia was depopidated and impoverished by the trade, while lier slaveholders 
were growing rich. 

In view, therefore, of these facts, I see no reason for modifying the proposi- 
tion, that what the slave consumes can hold out no inducement to the improve- 
ment of the soil or increase its value. If he could live without eating a^d 
wearing, his value would be enhanced by the whole cost of keeping him. 

HOW ABOLITION AFFECTS LAND. 

If I have succeeded in making these propositions clear to the mind of the 
reader, it will be conceded that the abolition of slavery in the southern St[.teslias 
relieved the landed interest of the necessity of supportiog four million peopde, the 
supply of whose wants was a burden to the soil ; and at the same time it lias en- 
hanced the value of lands, by opening a market for the products of the soil in 
the wants of four million people, who must pay for what they consume. The 
necessity of feeding and clothing the slaves was a drawback upon the improve- 
ment of the land, and was to be deducted from the profits which their labor yielded 
to their masters. The abolition of the system, by bringing into existence 
an equal number of freemen, who are under the necessity of maintaining them- 
selves, is an encouragement to improvemc3nt, aird must cause an appreciation in 
the value of land. Thus, the free population of the south, in 1860, was, in round 
numbers, eight millions ; the slave population four millions ; and, consequently, 
the inducement to improve the soil was made up of these circumstances, viz : 
the profitableness of growing cotton, tobacco, ancl other articles for foreign and 
northern markets, together with the domestic market which the wants of eight 
millions of free people create, diminished by the necessary wants of four million 
slaves. The diiference in favor of improvement was, therefore, only four mil- 
lions, and the southern lands not engaged in the production of foreign exports 
would have been equally valuable if the entire population had been only four 
millions, instead of twelve. But the abolition of slavery has removed the ne- 
cessity of feeding four millions of slaves, which was a burden upon the soil, and 
at the same time it has converted the emancipated blacks into profitable con- 
sumers of the products of the land. The abolition of slavery has had the same 
effect upon the value of southern lands, and will hold out the same encourage- 
ment to their improvement which would be produced by the introduction of eight 
millions of emigrants from Europe, or from the north. The effect of this change 
will become manifest whenever society and business in the southern States shall 
recover from the temporary paralysis which the terrible civil war has caused. 

There must be another important benefit to the landed interest, arising from 
the transformation of four million slaves into freemen. It increases the number of 
buyers of land. During the existence of slavery there were but eight and one- 
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tliird millions of people in the soutli capaHe of owning land. The overthrow of 
the institution has added four millions more ; and thus, since the price or value of 
any article is dependent upon the number of bidders for it, there will necessarily be 
an appreciation of land, as the result of emancipation. That the value of land 
depends upon the number of its free population who consume its products, and 
who desire to become its owners, is illustrated in the example of England, as 
compared, with one of our -western States. That countrj is proverbial for its 
wealth. The accumulated wealth of the people in the shape of houses and per- 
sonal property is vast; ^but the land itself, without reference to the buildings 
upon it, commands what appear to us fabulous prices. The yearly rental is gen- 
erally greater than the fee- simple value of American lands ; audit is within the 
bounds of moderation to say that the difference is ten to one in favor of English 
lands. The landed estate in Illinois, for instance, though greater in extent and 
more fertile than that of England, has not one-tenth the value of the latter. The 
reason is, that England has twenty millions of inhabitants, and Illinois but 
two millions. If the circumstances were reversed ; if eighteen millions of the 
English people were to be transplanted to Illinois, with only the means of subsist- 
ence for a year, their presence and their vfants would at once give sometluDg 
like a ten-fold value to land in that State, while the abandoned lands of the 
British island would at once fall in proportion to the demand for their products. 
This principle is illustrated, also, by the high price of even very poor lands in 
the vicinity of cities, in comparison with the fertile soils of the rural districts^ 

EFFECTS OF SLAVERY ON POPULATION. 

One of the most obvious effects of slavery is the retardation of the increase of 
population. The tables already presented are full of instruction on this point. 
But the following comparative statements leave no grounds for cavil or contro- 
versy. I compare New England wdth Virginia, New York with North Carolina, 
Ohio with Kentucky, and Illinois with Missouri : 
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It would have been fair to Lave omitted Maine from the comparison, as an 
offset to Western Virginia, since tbe latter hns ahyays partaken more of the charac- 
ter of a free than a slayeholdine: community. But the contract is sufficiently 
striking as it stands. The remarkable fact is developed by the table that Mas- 
sachusetts and Connecticut contained very nearly twice as many inhabitants to 
the square mile, in 1790, as Virginia contained in 1S60, while Rhode Island was 
more than twice as populous f.t the former period as Virginia was at the latter. 
This important difference should always be kept in view in making comparisons 
betM^een the free and the slave States, Tbc^re should be something like equality 
in tJic c<)nditions at the starting point. It is certainly remarkable that, with a 
dense popidation to begin with, in 1790, these free States have gained in far 
higher ratio to the square mile than Virginia, vnth its sparse population. Thus, 
Massachusetts gained 109.28 to the square mile in the 70 years following 1790, 
Ehode Island gained 80.79 during the same period, and Connecticut 45.50 ; 
w^hile Virginia, with her ample domain, her fertile soil, her valuable mines, and 
her fine rivers and harbors, only gained 18.83. 

In the other comparisons in the table, the slave States contained the larger 
populations at the beginning of the periods, with larger territories, (except as be- 
tween Ohio and Kentucky, where the advantage is small in favor of the free State, } 
find equal fertility of soil. At the end of the period, these fresh and fertile slave 
States appear dwarfed by the side of their northern sisters, in all the elements of 
ciAulization. Between New York and North Carolina no one now would think of 
instituting comparisons, as it regards population, wealth, or any other indication 
of progress ; yet, in 1790 the latter w^as the most populous State of the two. 
Between Ohio and Kentucky, and betyveen Illinois and Missouri, the comparisons 
are particularly appropriate. The two former States lie contiguous, and are only 
separated by the Ohio river. Kentucky has the advantage of climate, and is 
C|uite equal to Ohio in soil, as well as in facilities for the transportation of com- 
modities to market. Kentucky also had the start of Ohio in point of time, 
and contained, in the year lS00,j2ist Jive times as many inhabitants, as can Ix^ 
seen by the tables. In 1860 Ohio contained more than twice as many inhabitants 
as Kentucky, all free and educated, while two hundred thousand inbabitants of 
the latter were ignorant negro slaves. Illinois, also, is contiguous to her slave- 
holding sister, Missouri, and is separated from her by the Mississippi river. In cli- 
mate, soil, and productions they are very much alike, and in natural facilities of 
river navigation Missouri has the advantage. The latter State had, also, the 
advantages of an earlier settlement, and in 1810 contained nearly two-fold the 
population of Illinois. Yet, as in all the other comparisons, the race was over- 
w^helmingly in favor of freedom. These illustrations can leave no doubt on any 
rational mind 'tliat slavery t-ends to retard the increase of population. 

CONDITION OF THE FEEE NEGEOES, 
WILL THE FREEDMEN WORK 1 

I have no occasion to enter into the discussion of the question %vhether the 
emancipated blacks will w^ork as well as they did v^^hen slaves, or as well as white 
freemen. They may, or they may not ; but the truth is indisputable that the 
capital invested in them while slaves was unproductive to society, and only 
tended to enrich one class of individuals at the expense of another. If it be 
true that the negroes will not work so well as formerly, the fact only goes to 
make the first introduction of slavery into the country the more deplorable ; but 
it in no respect shakes the immutable truth that to make merchandise of human 
beings is to absorb the resources of the people in a manner wholly unnecessary, 
and therefore unproductive; and it would still follow, that if slavery had never 
existed, the places of the slaves would now be occupied by a three or four fold 
greater number of intelligent and industrious free laborers, w^hile the three thou- 
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sand millions of capital wliicb was unprofitablj invested in the slaves, three fold 
multiplied in amount, would have assumed the form of improved agriculture, 
more and better houses, more and larger towns and cities, more manufactories?, 
and more commerce. 

But I by no means assent to the truth of the proposition, that the freedmen 
will not work as well under the incitements of ambition and self-interest as they 
did under the fear of punishment. The free negroes of the free States in pasc 
years, though laboring under a mountain of unjust prejudice and proscription, 
though excluded by statute from the more honorable professions, and by mob vio- 
lence from many of tL e humbler, have never been more a burden to society, in pro- 
portion to numbers, than have white people. Even in the south, where the tyranny 
of law and ^le tyranny of custom have been more severe than in the free States, 
the free negroes managed to live, and in many cases to accumulate property. I have 
for many years believed that a fallacy has existed in the reports of the census, 
by which it is made to appear that the free negroes, north and south, are in- 
creasing in numbers at a rate less than half that of other classes. The fallacy 
is not in the compilers of the census, but in the original collection of the 
statistics. In other words, there has been a strong temptation on the part of 
the nearly white mulattoes to pass themselves off for white persons. In all the 
southern, as well as the northern States, there was, either by statute, or by 
judicial decision, a limit beyond which a person of African descent ceased to be 
placed in that category. This was generally the third or fourth remove from 
the original black ancestor, so that if a man had less than that proportion of the 
African in him, he was in law regarded as a white man, and could sit on juries 
and vote ; and there are many eminent instances among this class of families 
who have risen to social, as well as political distinction in the south. This 
fact is well understood in all the older southern States. When the mulatto 
family or individual has arrived at the doubtful confine which separates the two 
races by a mere shade of coloring, prudence dictates emigration to some dis- 
tant part of the country, where the genealogy of the family is unknown. The 
enterprising novus homo has grown rich and taken social rank, it may be, with 
the best, and at length, when, after years of prosperity and honor, a breath of scan- 
dal, like the poisonous simoon, reaches the neighborhood, that the genealogical tree 
has been grafted upon an African stalk, it is too late to shake it from its firm base. 
It is dangerous even to allude to the sinister fact, and may involve a duel. The 
gossips may whisper in secret corners, but the rich and powerful man maintains 
his place in society. In the ten thousand instances where no great success 
attends the career of the new m^an, his origin is perhaps never discovered by the 
new friends and acquaintances he has made in his new place of abode. And 
after all, the prejudice against the blood of the African is more conventional than 
inherent in each individual composing society. No man will knowingly accept 
counterfeit money, by which he is to lose ; but it is a discreditable fact that the 
world is not over scrupulous about accepting doubtful coin or bills, provided they 
are current. And so with the social world, as it regards genealogies. It is known 
at the south, and I suppose in the free States, that certain families have the taint 
of African blood in their veins ; but they ar'e rich and respectable, have married 
into good famihes, perhaps filled high offices in church or State, and have thus 
the stamp of current coin. They are accordingly received at par value, whether 
at the ballot-box or at the social board, and no questions asked. 

There were other causes during the continuance of slavery for the slow in- 
crease of the free negro population of the south, during the last twenty years. 
These were, first, unfriendly legislation,"' by which they were compelled or 
powerfully urged to leave that portion of the Union for the north, or for foreign 
countries ; and, in the second place, it is a well-attested fact that many were 
reduced to slavery by fraud and violence. It became a branch of the negro 
trade to kidnap and run off free negroes from the older States, where they 
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were iiiimeroiis, to tlie soiitliwest, where tlieir la'bor was in demand.. A brave 
and truc-liearted Mary lander assures me that he, with his father, had at various 
times rescued twcnty-threc free negroes from the chitches of the negro traders 
on the Chesapeake hay, and many welhattested cases of the kind are on record. 
It Avoiild be a miracle if any race should flourish under such oppressions. 

The following facts from the census, showing the decline of the free negroes 
in Louisiana, can only be explained in one or all of the ways here described. 
The free negro population of that State reached its maximum of 25,502 in the 
year 1840; in 1850 there were but 17,462, and in 1860 the number was 18,547. 
Xow it cannot be pretended that the climate of Louisiana is less congenial to 
the negro than to the white man. nor that the means of living are not as 
much within the reach of that class in that State as in other parts of the .south. 
The rapid decline of the free negroes, therefore, can only be explained in one 
or all of the- three ways I have pointed out. They must have been in part 
driven out by cruelty, and enslaved, while others were passing rapidly by the 
process of ** miscegenation" into the ranks of the white people. From what 
is knovai of the state ,^of society in Louisiana, and especially in Kew Orleans^ 
where the majority of the free negroes resid-cd, there is much reason to be- 
lieve ■that the decline in their numbers is due rather to the bleaching process 
than to the stern cruelty which would expel, exterminate or enslave them ; 
although these latter causes of the decline of that unfortunate class were iu 
operation. 



But there is tangible evidence of the fact that the freedmen will work, in the 
state of things nov^ existing in the south. The monthly report of this Depart- 
ment, for February, has a table of the principal productions of agriculture in 
the loyal States during the past year. Included in it are the States of Mary- 
land, Bliss'juri, and Kentucky. The two former abolished slavery in the years 
rSG4 and 1S65, while in Kentucky the institution was practically broken up 
t)y the events of the war, by the enlistment of a large portion of the able- 
bodied slaves, and by the practical freedom granted them by the military 
authorities, Maryland, alone, presents anything like a fair test of what the 
negroes will do in a state of freedom. Her people were at peace among them- 
selves throiighout the year, and were free from invasion from the south. Still 
it is to be remembered that thousands of the laboring blacks and whites v/ere 
in the military service of the United States, which circumstance will fully ex- 
plain the slight falling off which took place in some of her productions, com- 
pared with the year 1859, as reported in the census, if it vv^as not offset by the 
equivalent gain in others. The figures for the two years are as follows : 
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PRODUCTS OF MARYLAND. 



18G5 



1859. 



Indian corn 



bushels 



14,303,739 
5,479,(335 



13, 444, 922 
CJJ0;-},480 



Oats 

Barley 

Biickwhecit 



WliCcit 
Eye .„ 



Potatoes 
Tobacco 



do.- 
do.. 
do-, 
do., 
do-- 
do.. 



29, 96:], G72 
181,341 



476, 770 
6, lo5, 779 




516, 901 
3, 959, ^;98 
17, 350 
219', 333 
1,264,429 



ponuds 
. . . tons 



38, 410, 905 
19 J, 744 
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The reader will remark that nearly a million more bushels of Indian corn 
was produced in 1865 than in 1859; that there was a gain of above two million 
bushelfe of oats, and a small gain in the quantity of potatoes, (common.) These 
excesses of production with free labor will very nearly offset the loss on the 
crops of tobacco, wheat, and rye; and, taken in connexion with the fact above 
stated in regard to the enlistment of thousands of laborers in the military ser- 
vice, the crop in 1865 must be regarded as the larger of the two. 

Kentucky and Missouri were during the past year in a state of civil commo- 
tion bordering at times upon civil war. Thousands of negroes and white men 
were under arms, and, as regards Kentucky, as many thousands of both races 
were fugitives, the whites in the more southern States, and the blacks in the 
northern States. These well-known facts fully account for the falling off in 
the crops. 

PRO^DUCTS OF KENTUCKY. 





1865. 


1859. 


Baricy do 


57, 512, 833 
2,7S8, 184 
476, 453 
4, 824, 421 
161, 778 
13. 478 
1,395, 468 
54, 108, 646 
127, 301 


64, 043, 633 
7, 391, 809 
1,055,200 
4,617,027 
270, 685 
18, 928 
1 , 756, 531 
108, 126. 840 
158, 476 




It is seen that the crops of grain, hay, and potatoes in 1865 are not f^iv from 
full, in comparison with those of 1859. The tobacco crop is just half that pro- 
duced before the war. This musfc be regarded as a very surprising result when 
the circumstances are taken into view, and it leaves no ground to doubt that the 
south will resume its former thrift and industry. The results in Missouri are 
similar : 




1865. 


1859. 




52, 021,7.15 
2, 953, 363 
218, 529 
2, 501, 013 
148, 855 
72, 461 
1,139, 057 
15,237,982 
519, 479 


72, 892,157 
4,227,586 
293, 262 
3,680,870 
228, 502 
182,292 
1,990,850 
25, 086, 196 
401,070 





It is apparent from the above table that the crop of 1865, raised amid civil 
strife, is more than two-thirds that of 1359,. The corn crops are in the ratio of 
five to seven, while the hay crop produced last year excels the other hy one- 
fourth in amount. The hay crop is next in value and importance in Missouri 
to Indian corn, and exceeds the tobacco crop three-fold. 

There was much complaint throughout the south that the negroes Tvould not 
work immediately upon tJie termination of the war and the enforcement of 
emancipation. But no foct can be clearer than that the indisposition to vv^ork 
on the part of the negroes was caused by the inability to pay on the part of 
the whites. They were not willing to work without wages, and in the general 
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disruption of society vliicli existed some montlis after tlie siirreiicler of tlie rebel 
forces, there was, in fact, but littlo worlc to do. Only partial crops liad been 
planted during tlie last throes of tlie confederacy, in I^'larcli, April, and May, 
and when peace came it was too late to put in larger ones. That thousands 
should be idle under sncli circumstances was to be expected, and it is an un- 
deniable fact that there was quite as much idleness among the whites as among 
the blacks. But in spite of much bad feeling and occasional disorders, there is 
a general disposition among all classes to resume habits of regular labor. There 
are still to be found groups of helpless women and children who need the sup - 
port of the government. They have been driven from their liomes, in many 
cases by tlieir former owners, (as they say,) because their husbands and brotliers 
have left; and they have been abandoned by tbeir husbands, if they ever had 
any. That they are unable to support tlieir cliildren and tliemselves in tlie 
present disordered state of southern society is not to be wondered at, nor does 
the fact furnish a sufficient reason fni eondeiiming the whole race as idle' and 
Vv-orthless. According to the reports of the .Freedmcn's Bureau, as many of the 
■it white people as blacks of the south need government aid, and receive daily or 
weekly grants of rations. 

It would be a most surprising fact if four millions of people suddenljr re- 
leased from centuries of bondage should not indulge in a protracted holiday, 
and the wonder is that the negroes liave demeaned themselves with so much 
m,oderation. The feet would not be creditable to them if they fliiled to show 
their appreciation of the boon of freedom by a degree of noisy demonstration, 
accompanied by idleness for a brief season. To remaiii at home and pursue 
ordinary occupations with stolid indifference at such a time, they must have 
been less or more than human. But the idleness exhibited by the negroes has, 
for the most part, been inevitable in consequence of the lack of remunerative 
employment. No rational man could expect them all to go to work qiuetly 
for their former masters without a prospect of fair wages, yet, in point of fact, 
t])ousands have done so, and there is abundant reason for believing that, as a 
clavSS, the negroes will become an industrious, thrifty^ and law-abiding people^ 
eminently docile, and emulous of improvement. 
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Until tlie close of the past century Y>^e find no account of any scliool or coL 
lege of agriculture. In 1799 Tliaer, tlie celebrated German writer upon agri- 
culture, founded at Celle, in Ulnover, an agricultural scliool, and in 1806 the 
king of Prussia granted him a large tract of land, which he exchanged, for an- 
other at Mffiglin, where, in 1807, he founded a practical school of agriculture, 
which, in 1810, was constituted the royal school of agriculture. 

This school is especially interesting, not only because it was the earliest on 
record, but also because it furnishes an excellent model, in. many respects, for 
similar institutions. It is thus described by an English traveller who visited it 
in 1820: It comprised a model farm of 1,200 acres, and a college for instruc- 
tion. The education was partly theoretical and partly of a practical descrip- 
tion. The former was provided with three professors, who lived upon the prem- 
ises : one for mathematics, chemistry, and geology ; one for the veterinaiy art, 
and the third for botany and the use of the various vegetable productions of 
the materia medica as well as for entomology. The practical instruction was 
communicated by an experienced agriculturist, who pointed out the method of 
applying the principles of the several sciences to the daily routine of husbandry. 
The course commenced in September. During the winter months the time of 
the pupil was occupied in the study of mathematics, and the six books of 
Euclid were mastered by him, v^hilst in the summer the knowledge thus ob- 
tained was applied to the measurement of land, timber, buildings, and other 
practical purposes. The first principles of chemistry were also unfolded. By 
means of a good but economical apparatus various experiments either on a 
large or small scale were performed. For the larger ones, the brew-house and 
still-house, v/ith their appendages, were found to be highly useful. 

Much attention was directed to the analysis of the soils, and the different sorts 
met with, distinguished according to the relative proportion of their component 
parts, were arranged on the shelves with great order and regularity. There was 
an extensive botanic garden arranged according to the system of Linnaeus, an 
herbarium containing a large collection of dried plants, a series of skeletons of 
different animals connected with husbandry, and models of agricultural imple- 
ments — all open to the examination of students. The various implements used 
upon the farm were all made by smiths, wheelwrights, &c., residing around 
about the institution, and the pupils were allowed access to the workshops, and 
encouraged to make themselves masters by minutely inspecting the implements 
and the niceties of their construction. 

This school is set down in Dr. Hitchcock's report in 1851 as still flourishing, 
with four professors, twenty students, and 2,480 acres of land. 

In the same year, 1799, Eellenberg established upon his estate of Hofwyl, 
near Berne, Switzerland, his celebrated institution, where, in addition to a 
school for the poor, was also one for the sons of gentlemen of wealth who wished to 
study agricultural science and practice. This institution survived its founder about 
three years, and was discontinued about 1847. In the same year, 1799, the 
Prince Schwartzenberg founded a similar institution at Kruman, in Bohemia, on 
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a domain of 300,000 acres. Tliis scliool is still in successful operation, altlioiigli 
we find no recent account of it. It is set down in Dr. Hitclicock's list, with its 
immense territory, its number of professors and pupils being blank. It is de- 
scribed in the new American Cyclopedia as having large collections, comprising 
models of agricultural implements, insects, fruits, plants, minerals, and a her- 
barium, with a botanic garden, conservatory, and astronomical observatory. The 
instruction is gratuitous, and the object of the institution is to render the sciences 
taught as practical as possible. 

Next to these were established the institutions in Germany, to be mentioned 
in their place. 

DEMAND FOR PRACTICAL EDUCATION, 

. Both in Europe and this country there is a growing impression that our col- 
leges and schools give too much of their time to the classics and to abstract 
knowledge, and too little to what is practical."" There was good sense in the 
ancienfr philosopher who, when asked what is most proper for boys to learn, 
answered that which they will want to practice when they are men." 

If all men could learn everything, or if the major part of our youth, even, 
were training for a life of study and not of work ; or, again, if we were not, in 
general, compelled to give up study at twenty or twenty-five, and attend to 
earning a living, we might well enough devote all our school and college days 
to mere discipline of the mind. The following statement by one of the visiting 
committee of Harvard University will help to illustrate our views : 

*' To be admitted into the freshman class, the candidate must pass an exami- 
nation in Greek, Latin and mathematics, in which he must shoiy himself to be well 
acquainted with all Virgil, Cicsar, Gicero^s Select Orations, &c., with the Anabasis 
of Xenoplion, three books of the Iliad, &c. But he is not required to be ac- 
quainted with any modern language, not ■even his own. He must be able to 
wiite Latin and Greek, but he need not be able to write English, &c. Again : 
" FoT the two ancient languages, Greek and Latin, the University provides six 
instructors. For the Jbtcr modern languages, French, German, Spanish, Italian, 
it provides three instructors. The compensation paid to those teachers is so 
small that one of them has been compelled to resign his situation during the 
last year, and another very valuable teacher of German is scarcely retained." 
He says further, *' Hitherto the study of modern languages in the University 
has been systematically discouraged by a lower scale of rank for good scholar- 
ship in this department than in the others. The best recitation in French and 
German only gave a mark of 6, while in Latin, Greek, and mathematics the 
highest mark was 8. Scholars, therefore, who studied for rank, and desired a 
part in commencement, could not afford to take modern languages as an elective 
in the senior year." 

We arc happy to learn that French is hereafter to be required, and not taken 
as an elective in the freshman and part of the sophomore years, though German 
is still an elective. 

Here we find that in a republic, where German and French are the only 
languages spoken by a large proportion of the inhabitants of some of the 
States — in a country where the citizens of each State enjoy equal rights of 
citizenship in ■every other State — where the whole people are restless, and are 
drawn by self-interest to try their fortunes far away from their native homes, 
and so are constantly finding occasion and almost necessity to use both French 
and German — we find in this republic the leading university completing the 
education of her students without requiring them to understand a word of 
either language. And the same, substantially, is true of our other colleges, and 
of the great universities of England. 

We can hardly find among our political men competent ministers to foreign 
courts, who can speak, the court languages. Now, while, -in the language of the 
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act of Congress, we would not exclude classical studies, but would allow all 
wlio please to pursue them, we would insist that no young man should be pro- 
nounced educated at any college until he could speak and write readily the 
French and German languages. 

The advocates for the classics claim that, in addition to these studies being 
best for the discipline of the intellect, taste, memory, and imagination, their 
students are enabled to study in the original Greek and Latin the works of the 
great masterminds of antiquity. "Nor,'* says one of these advocates, **can 
translations avail anything for this purpose. The essential spirit and etherial 
beauty of the orignal vanish entirely with the version." If, however, it be true, 
as the report of her Majesty's commissioners upon the great schools and colleges 
of England, made to Parliament in 1864, seems to show, that graduates of the 
universities, after all their training, cannot read these originals, it would seem 
to be wise to resort to translations before, rather than after, some ten years' 
study of the dead languages. Mr. Neate, M. P. for Oxford, gives the following 
as his estimate of the grand result of education at Oxford : ''1 do not hesitate 
to say that the great majority of those who take a degree in Oxford, after hav- 
ing spent ten or twelve years of their life in the all but exclusive study of Latin 
and Greek, are unable to construe, off-hand, the easiest passages in either lan- 
guage if they have never seen them before." The commissioners themselves 
say, *' Of the young men who go to the universities, a great number never ac- 
quire Bo much Latin and Greek as would enable them to read the best classical 
authors intelligently and with pleasure.'^ 

A careful investigation would no doubt lead to the same conclusion in refer- 
ence to the graduates of American colleges. 

While we do not undervalue the classics, and should hope that every boy 
would, if possible, possess some knowledge at least of Latin, as being the basis 
of modern languages, and while we would give to abstract mathematics all the 
time that the student can spare from such knowledge as we include among *'the 
necessaries of life," we do believe that, for a large class of our people, a system 
of education should be framed which may combine more of the practical with 
the theoretical. Borrowing from the heathen mythology some reverence for 
that Titanic power with which all its deities and heroes are endowed, we would 
foster a more rigorous manhood,' that shall not undervalue muscle and energy 
to perform the actual labors of life. The goddess of wisdom (as Pallas-Athene) 
was also the goddess of arts and of scientific war; and knowledge is always 
consistent with power to execute some practical work. 

The establishment of scientific schools in connexion with most of our colleges, 
and the existence of such institutions as commercial colleges and institutes of 
technology in various States, indicate that there is a public sentiment demand- 
ing something different, at the present time, from the facilities for education 
given by our literary colleges. Even the old universities of Oxford and Cam- 
bridge, in England, have so far yielded to this popular sentiment that they 
have, within a few years past, established what are termed middle class ex- 
aminations" for the promotion of education, outside of their regular classes. 
Examinations of youth of the middle classes are held at stated times, by com- 
mittees, and certificates given them, which may secure them situations to which 
their education msiy entitle them. The objects of the examinations are to en- 
courage the middle classes in the pursuit of learning, and to guide them in their 
progress in their preparations for business in trade, manufactures, the arts, or 
agriculture. The foimdation stones of republicanism are equality, progress, and 
the dignity of labor. We who are charged with the establishment of educa- « 
tional institutions should see to it that every element that savors of caste, of 
aristocracy, of distinctions against labor as such, should be carefully excluded. 
Labor is degrading only as it is associated with ignorance cChd vice. The 
skilful surgeoa, the hospital physican, the great captains by sea and land, per- 
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form labors disagreeable, diisgiisting,. arduous to tlie extreme of biimaii endurance, 
and jet we reverence and applaud the laborers for the skill, tbe intellect, tlie 
big-li and noble motives wbicli actuate thero. By combining ivitlj all labor, in- 
tellect and skilb or, in otlier words, by educating the man wlio performs the 
labor, we may abolish these distinctions, and place the farmer and mechanic on 
the same plane with the learned professions. 

THE .ACT OF GONGRESb'. 

Congress by an act entitled "An act donating public lands to the several 
States and Territories which may provide colleges for the benefit of agriculture 
and the mechanic arts," approved July 2, 1S62, granted to each State, for such 
purposes, an amount of public land ecpual to thirty thousand acres for each 
senator and representative in Congress, to which the States are respectively 
entitled by the apportionment under the census of 1860. 

The subject of agricultural schools and colleges has long attracted the atten- 
tion both of our people and Icgislatois, and many attempts, most of which have 
proved failures, have been made to establish such institutions. The disposition 
to expend money in large and expensive buildings, and to indulge the American 
propensity to own all the lands that join us, induced Congress, in the act referred 
to, to fix judicious restraints upon the States accepting its grant. To the care- 
less observer, a college is, chiefly, a group of magnificent buildings, with 
pleasant surroundings of lawns and trees, where students are expected some 
how to gain an education, however starved and pinched may be the internal 
organization, including the corps of professors and teachers. 

Seeing how many institutions have been ruined or contracted in their useful- 
ness by extravagance in the external management of their affairs, and especially 
by indulgence in architectural display, Congress wisely provides "that all the 
expenses of management, superintendence, and taxes, from the date of tlie 
selection of said lands previous to tlieir sales, and all expenses incurred in the 
management and disbursement of the moneys which may be received therefrom, 
shall be paid by the States to which they may belong, out of the treasury of 
said States, so that the entire proceeds of the sale of said lands shall be applied^ 
without any diminution whatever, to the purposes hereinafter mentioned;" and 
that "no portion of said fund, nor the interest thereon, shall be applied directly 
or indirectly, under any pretence whatever, to the purchase, erection,, preserva- 
tion or repair of any building or buildings/' 

To guard against loss of the fund by improvident investment, the act provides 
that all moneys derived irom the lands granted shall be invested in stocks of 
the United States, or of the States, or some other safe stocks yielding not less 
than five per cent.; and that if any portion of the fund, or of the interest thereon, 
shall be lost or diminished, it shall be replaced by the State,, so that the capital 
shall reni'liin forever undiminished, except that a sum not exceeding ten per 
cent, upon the amount received by any State under the act may be applied to 
the purchase of lands for sites or experimental farms, whenever authorized by 
the^ legislature. * 

The general object and character of the colleges thus to bo established is 
briefly stated in the fourth section of the act, which provides that the interest of 
the fund shall be inviolably appropriated by each State which may take and 
claim the benefit of the act, "to the endowment, support, and maintenance of at 
least one college^ where the leading object shall be without excluding other scien- 
tific and classical studies, and including military tactics, to teach such branches 
of learning as are related to agriculture and the mechanic arts, in such manner 
as the legislatures of the States may respectively prescribe, in order to promote 
the liberal and. practical education of the industrial classes in the several po.r- 
suits and professions of life," 
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Oiir ol)jcct being to discuss the subject in siicli a way as to aid tliose wlio are 
engaged in organizing colleges under tlie grant of Congress, it is important to 
ascertain at the outset wliat limitations are prescribed by tbe act. The grant 
was made b}^ Congress to ali the States, and it was then, and still is, impossibhi 
to devise a defined plan to be adopted by alL The JSTew England States, with 
their thoroughly organized system of common schools, require different colleges 
from the southern States, where no such system is known, or the new States of 
the west, where society has hardly begun to crystallize into towns or villages. 
Great latitude was therefore left to the several States in establishing their re- 
spective institutions under the act. 

Certain marked features, however, remain prescribed by the act of Congress, 
which good faith, if not the power of the law, requires each State to incorporate 
into every institution benefited by its grant. "The leading object" of the 
college shall be, says the act, " to teach such branches of learning as are related 
to agricultural and mechanic arts f and the title of the act expresses the same 
general object— to ''provide colleges for the benefit of agriculture and the me- 
chanic arts.'* 

These fundamental provisions call for the establishment of institutions different 
from our ordinary colleges, which can in no fair sense be said to be maintained 
for the benefit of agriculture and the mechanic arts, or to teach especially such 
braLiiches of learning as are related to agriculture and the mechanic arts. In a 
loose and general sense, all learning may be said to benefit agriculture and the 
mechanic arts, and to be related to them ; but the colleges maintained hj the 
grant of Congress are required to be distinctively and essentially of this 
character. It is therefore a fraud on the act for a State to transfer the bounty 
of Congress to existing literary institutions without requiring them, at leasts 
to establish a regular course of study in such branches of learning as are 
distinctively related to agriculture and mechanic arts. 

We find nothing in the act to limit the colleges established under it to the 
mere practical teachings of agriculture and mechanics ; but, on the contrary, the 
idea, so far as developed, is of colleges of the grandest scope, where, '* without 
excluding o^ther scientific and classical studies," the branches of learning related to 
agriculture and the mechanic arts are to be taught "in such manner as the legis- 
latures of the States may respectively require, in order to prosecute the liberal 
and practical education of the industrial classes, in the several pursuits and pro- 
fessions of life.'^ Several points should be noted in the language of the act just 
quoted. 

" Liberal *" as well as " practical " education is provided for, and education in 
the several pursuits and " professions" of life. 

The grand idea which seems to underlie the whole act, and which, no doubt, 
v/a« prominent in the minds of the framers of it, is the elevation of the laboring 
classes. This is clearly expressed in the language already cited, giving the 
grand object, which is "to promote the liberal and practical education of the 
industrial classes,'' &c. The "industrial classes" are ordinarily those engaged 
in agriculture and the mechanic arts. To raise them to equality in education 
with the classes more favored by fortune, is the first care of a republican gov- 
ernment. Tbe rich may educate their oY/n children, but the government should 
take care that the poor are not neglected. Already colleges exist in most of 
the States, where youth, a majority of whom are from the wealthier families, 
are educated for the professions. Colleges to teach the branches of learning 
relating to agriculture and the mechanic arts offer peculiar attractions to the 
industrial classes, and it is desirable to bear in mind, in their organization, the 
fact that these classes have not, usually, large means at their command, and 
that institutions for their benefit must furnish the means of education at moderate 
expense. 

A^ain, it is clear that, although the primary object is the education of the 
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industrial classes, it is not intended so. to conduct their education as to confine 
them to any class, in tlieir after life,. The ohject is rather to ofter to the indus- 
trial classes such facilities for education as they are most likely to use, to give 
them instruction in tlie branches relating to agriculture and mechanics, to offer 
them instruction in " scientific and classical studies," and finally to prepare them, 
by a ''liberetl and practical education/' not only for farmers and mechanics, but 
for success "in the several pursuits and professions of life." 

WHETHER INDEPENDENT OR CONNECTED WITH OTHER INSTITUTIONS. 

Whether the college, to be established imder the grant of Congress, shall be 
an institution independent, or whether it shall be, to greater or less extent, 
coinnected with existing colleges, is ,a (][uestion raised in every State where the 

isubject has been discussed. 

Assuming that a union with an existing institution is consistent with the act 
of C'oiigress, let us consider the expediency of such a union. The rjuestion is 
attracting much attention in Europe, particularly in 'Grermany, wbere, as in this 
country, scholars, and especially officers of universities and collegeSj generally 
advocate such a connexion,. The principal arguments in favor of a union, so 
far as relates to this country, may be arranged under a few heads : 

1. The great cost of buildings for lecture and recitation rooms, halls, libraries, 
laboratories, and many other accommodations, may, for the most part, be saved, 
since in all our colleges there is accommodation for many more students than now 
attend. 

2. Existing institutions, too, are already supplied with museums of natural 
history, geology, comparative anatomy, and the like, and with libraries for gen- 
eral reading and scientific works, all of which may be available to a larger 
number of students. It requires a long period of time as well as a large amount 

of money to .form such collections, and witliout thern an agricultural college 
could not be expected to maintain a position of dignity or useful Qess„ 

3. Existing institutions have organized corps of professors, many of them (as 
of chemistry, physics, botany, physiology, mathematics, ethics) tlu; same that 
would be necessary in the agricultural college, and those, with slight addition 
to their labors or numbers, could give instruction to the students in agriculture 
and mathematics. 

4. The great leading minds of the country arc already engag'ed and attached 
to existing institutions, and it will be foiiiid impossible to organize new colleges 
with competent professors. 

5. The union of the highest education in the sciences, and in their application, 
is impracticable; and true education consists iu the apprehension of principles 
and in general discipline, rather than in practical arts, which may be readily 
learned afterwards. 

6. That knowledge is advanced by the devotion of thoroughly trained minds 
to special branches of science^ whereby discoveries are made and actual additions 
to the sum of human knowledge are published to the worhh The Smithsonian 
Institution at Washington and the Museum, of Comparative Zoology at Cam- 
bridge, Massachusetts, arc illustrations of this special mode of study, and all th-e 
higher universities and colleges, incidentally at least, to some extent, adopt the 
same method. 

The reasons in favor of independent agricultural colleges, and the answers to 
the foregoing arguments in favor of a connexion, may he thus stated : 

1. .Admitting the great value of libraries and museums already formed, as 
well as the econom,y of using buildings already built, it is fair to suggest that 
funds for the erection of new buildings, and for libraries and collections, can 
usually be raised by local subscriptions or by contributions, in aid of an agri- 
cultural college, from persons who would give no aid to an existing institution. 
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There is a deep interest among farmers and meclianics in the success of colleges 
adapted to their practical wants, which is of more value than all that the older 
colleges can offer. 

2. It is no disrespect to existing institutions to maintain that no one of them 
has within itself a corps of instructors competent to manage an agricultural 
college. Wedded to their own approved and . time-honored theories, almost 
unanimously distrusting the possibility of a union of manual labor and study, 
accustomed to instruct mainly in theory, unfamiliar with practical agriculture, 
believing that Latin and Greek furnish the best discipline for the youthful mind, 
the regular professors in existing colleges are peculiarly unfit to develop or ex- 
ecute a new and peculiar plan of education. The agricultural college, thus 
controlled, would of necessity sink into a subordinate branch of the university, 
and fail of all its purposes. In an independent institution, under a government 
devoted to its peculiar objects, the professors of the other colleges might be 
procured to deliver courses of lectures in their several departments, and thus 
their learning may be made available to the new college. Nearly all college 
professors have periods of leisure which they devote to lectures abroad, and 
such interchange would be mutually beneficiaL 

3. The arguments in favor of a union., based upo-n the incompatibility of the 
study of abstract and applied science, and upon the idea that the advancement 
of knowledge rather than its diffusion is the chief object in view, are founded 
in a misapprehension of the intention of Congress as shown in the act. 

The manifest object of the act is, as has been already shown, to furnish a 
more practical education for the industrial classes than other colleges afford; 
and if such education is incompatible with the theories of existing institutions, 
there can he no union between the two systems. Again, the new colleges are 
designed to educate boys, and not to advance the knowledge of learned profess- 
ors. Their first object is to diffuse knowledge already existing, to teach their 
pupils what is already known to the best farmers, the best mechanics, and to 
the professors of the various sciences^ — ^boys between the ages of sixteen and 
twenty-one, incapable of receiving education beyond this. It is not expected 
of them that they should make discoveries in science, or enlarge the boundaries 
of human knowledge. Let us train them in body, in mind, in taste, in morals, 
developing each capacity harmoniouslyj to make them perfect men, robust and 
manl}^ with knowledge of men, of business, of practical affairs — observers and 
lovers of nature as well as students of books — and so prepare them for contact 
with the world *'in the several pursuits and professions of life." 

4. The essence of republicanism is equality and freedom from caste. They 
who advocate union do not, in general, propose to annex farms to the existing 
colleges, and so do not intend to make manual labor a part of their sj^stem. 
They thus avoid the division of their students into classes of scholars and laborers, 
by sacrificing the advantages which, lu another place, we claim for manual labor. 
So far, they doubtless do well; for the harmonious operation of any system in 
which a part of the pupils should' be req^uired to perform farm labor, in the cos- 
tume adapted to it,^nd another part should be exempt from labor, would be 
impossible; and the case would be even more manifestly hopeless were the 
attempt made to introduce a class of laboring boys into the ranks of an estab- 
lished institution, where the older classes had, by the natural course of their 
education, imbibed the common prejudice against manual labor. 

The customs of students in old institutions seem fully as strong as the authority 
of the faculty. The attempts to abolish fagging in England, and hazing in 
America, in the universities, has taxed the utmost power of the authorities, with 
only partial success. This love of power and assumption of superiority seems 
to be one of the innate depravities of students, and the experiment of introduc- 
ing a new class, to be known distinctly as agricultural or mechanical, even with- 
out the requiremeut of labor, would not be found without its embarassments. 
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If, again, tlie agriciiltiiral students are not distiBgiiislied from tlie rest, we have 
remaining only O'Ur old colleges, and our whole plan of agricultural colleges is 
destroyed. 

The opinion of Dr. Hitchcock ■himself, president of Amherst College, was 
decidedly in favor of an independent institution. His reasons why mere agri- 
cultural professorships are insufficient; and in favor of independent agricultural 
colleges, are briefly as follows: 1. Because lectures upon such subjects attract 
but i'v-W of the students of colleges, most of whom are looking forward to pro- 
fessional life ; 2, Because the two classes of students who would thus he brought 
together would have too little sympathy to act in concert and as equals in the 
same university; 3. Because, without such concert and sympathy, one or other 
of the classes of students would feel no pride in the institution, and without such 
esprit de corps it could not prosper; 4. Because the field is wide enough to recj[uire 
such establishments. The principles of agriculture are based upon a large part of 
the physical sciences. No man can understand the jjrincijdes of farming who 
is not more or less acquainted with chemistry, anatomy, physiology, botany, 
mineralogy, geology, meteorology, and zoology; and then the practical part 
requires an extensive acquaintance with various branches of mathematics and 
natural philosophy. 5. Because it demands extensive collections of various 
kinds in order to elucidate the principles of husbandry; enough, indeed, to 
belong to any scientific institution, and too many to form a mere subordinate 
branch of some institution with a dilferent object in viev.^. 6, Because the num- 
ber of instructors must be so large that they could not conveniently form an 
adjunct to some other institution. 

MANUAL LABOR. 

Whether students in agricultural colleges shall be required to perform manual 
labor, is a question which everywhere excites discussion, and which deserves 
most careful consideration. Learned professors, and indeed nearly all who have 
been engaged in education in our academics and colleges conducted on the 

ordinary principles, doubt the success of combining labor with study. 

Manual labor schools were a few years ago much advocated. The idea upon 
which they were based was, that students by laboring a part of their time might 
defray the expenses of their OAvn education^ It was supposed that four or six 
hours' labor daily, well applied on the farm or in the workshop, might not only 
pay the board but the tuition of the pupil, and all his incidental expenses. The 
difficulty, however, was not in the theory, but in its development. A single 
faithful industrious young man in a farmer's family might, no doubt, by even 
four hours' daily labors pay for more' than his board ; and perhaps a practical 
farmer might take into his family a small class of such youths, and teach them 
practical agriculture, and receive fair compensation for their support and his 
assistance to them, by their labor for a third or half the time. The farmer would 
invest in the enterprise only the supplies for his table and some additional 
house-room. His teachings would, be given without loss of time from his busi- 
ness , and he would m£^e no expenditures for apparatus, ^^pr for buildings for 
lecture and recitation rooms. 

Suppose now that this same farmer undertakes to enlarge his plan of useful- 
ness, and, instead of his small class, to educate two hundred boys in agriculture, 
not only practical but scientific; to teach them not only manual labor and com- 
mence' farming by example, but to give them a regular course of education in 
chemistry, physics and engineering, natural history, comparative anatomy and 
physiology, including veterinary surgery; to instruct them, in French and 
German, and, generally, to give them, in the language of the act of Congress, a 
"liberal and practical education in the several pursuits and professions of life." 
How can he do it ? He must erect large and expensive buildings, with halls 
and lecture-rooms, and museums and laboratories ; he must employ professors 
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learned in the several departments, who must be paid enough at least to support 
them ; he must provide his students with rooms for lodgings and for study, and 
make provision for their board ; he must expect only the averag-e amount of 
intelligence, industry, and fidelity in his pupils ; and he must provide for the 
profitable employment of his two hundred boys, in all seasons— summer and 
winter, rain and sunshine. If he finds his own time occupied on the farm, be 
must employ some discreet educated person to take general charge of his es- 
tablishm.ent, to organize classes, conduct correspondence, listen to the complaints 
and requests of the students — in short, to j^reside over the enterprise, which it 
may be perceived lias grown from a firmer's family into an agricultural college, 
with a president, professors, the usual expensive buildings, and our farmer him- 
self as farm superintendent. The main object now being to educate two hundred 
boys, and not merely to farm profitably for the farmer*s benefit, incidentally 
teaching a half dozen young men, the result of the scheme pecuniarily is entirely 
changed. 

Thoughtful men might have foreseen what experiment proved, that manual 
labor schools as such- — schools where the pupiFs labor was to pay all his expen- 
ses and those of the school— must faiL It is difiicult enough for the average of 
men to succeed in life when they devote themselves to one object, and give to it all 
their energies ; but when they undertake a grand project like education, and 
expect that an incidental adjunct like a system of half-time labor shall maintain 
it, their disappointment is sure. 

When we consider, furlher, that the men who have undertaken to establish 
manual labor schools have not been usually of the class called practical, but 
rather of the enthusiastic and philanthropic order— educated rather in theory than 
otherwise^ it would seem strange, indeed, if they should be able even to conduct 
iairly experiments involving farms and workshops, buying and selling, and ail 
the complicated machineiy of education and self-support combined. 

The failure of manual labor schools furnishes no argument against manual 
labor in agricultural colleges, but tends to prove only that such labor cannot be 
expected to be very profitable as a matter of dollars and cents, however profit- 
able it may be as a part of a system of education. 

It should be distinctly understood by the public, by legislators, and by all 
connected with these institutions, that the principal object is the education of 
the pupil, and that this object is kept in view in his hours of labor as well as 
in his hours of study. Profit and education may be quite inconsistent in many 
instances. The j^oung m.an will earn more for the institution if placed in tiie 
employment which he best understands, and kept there regularly through his 
course. His education will be best prcmoted, on the other hand, by allowing 
liim to engage in those branches of labor of which he has no knowledge. 

It is frequently said by advocates for manual labor that three or four hours' 
labor a day ought to support the pupiL The same persons, if you ask them, 
will say that the pupils should be taught to perform with their own hands everj.^ 
process of farm labor. Let the farmer test this matter by applying the question 
to his own case. How much would it profit him, if he has a fine dairy stock of 
twenty cows, to have them milked for a fortnight by twenty boys who never 
had milked a cow before? How much richer would he be to set twenty boys, 
who never mowed a swath before, into grass fields to mow for him a week, and 
furnish them scythes ? Ask similar questions as to all farm operations, 
fencing, cutting timber, planing, sawing, tending stock — as to gardening, pruning, 
grafting, budding, transplanting, and we shall see that unskilled labor of boys 
can be of little value; especially when they are emploj-^ed in large numbers, so 
tliat they cannot be constantly superintended and watched as a farmer Avould 
do with his own family. 

It is important to organize our colleges with the right idea upon this point. 
If legislators and trustees assume that student labor must be profitable and pro 

10 j: 



146 



AGEICULTUEAX. REPOET. 



diictiye, and insist that it shall he made so, they compel their officers to saerifiei? 
the prime object of their instructions, or to disappoint the expectations of the 

public. The writer visited tiic ag'ri cultural colleges of Pennsylvania and Mich- 
io;an in June, 1865, and careful!}^ investigated this subject at both institutions. 
He believes that the vieT^-s already expressed vill he fully confirmed by the 
testimony of the officers of those colleges. In another place we shall have 
occasion more particularly to refer to the systems there in operation. Manual 
labor should he required of every student,, because in no other way than by 
actual practice can a man learn the proper use of implements. The processes of 
luisbandry can no more be learned by study,, than one can learn by study how 
to ride, or skate, or swim. A four yearvS' course of lectures without practice 
would never teach a youth to mow or plough, or to plant trees,, or graft or biicl 
them. No mnn can safely go into the market to buy or sell live stock, B-eedsT 
manures, or any product of the farm, without practical and daily familiarity with 
guch kinds of p)ro})erty. 

Again: no person without a thorough knowledge of the processes of husbandry 
is tit to direct labor. The relations between proprietor and laborer are very 
delicate in this country. The laborer is intelligent, and knows when he is ff:drly 
treated, and will soon learn whether his employer is entitled to respect. Many 
gentlemen purchase farms, and entirely fail in tlieir hopes of enjoyment of rural 
life because they do not know what a .fliir day's work is,, Thej are unreason- 
able in their demands, and fkid, fault with the poor fellow wlio lio-s done a hard 
day's work, and the laborer feels that his best e:5brt3 arc unappreciated^ and 
ceases from his honest endeavors. 

To encourage men of wealth of all pursuits and professions to create and 
occupy tasteful homes in tlie country is a legitimat(3 object of agri cultural edii-, 
cation, and this can only be done by teaching the prop>rictors tbcm^sclvcs tlie 
practici'il details of the fvrm, or by educating a class wlio shall correspond to tlie 
land stewards of England, who are competent to take full charge, for a fair 
sahiry, of large estates. 

Almost every merchant, sliipmaster? and manufacturer looks anxiously for- 
ward to the time when, bidding adieu to the peculiar carea of his own occupa- 
tion, he may retire with a cornpetence, perhaps to his paternal acree in the 
interior, perhaps to some elegant suburban residence;, and "devote his declining 
years to the peaceful pursuits of agriculture. The long-expected day arrives, 
and "with sweet dreams of peace " the rural home is secured. Field is added 
to field, and costly barns and stables are erected. Extravagant prices arc paid 
for Short-horns, and Jersey's, and Devons, as caprice or the casual suggestion of 
friends may dictate; magnificent operations in draining and snbsoiling, in 
planting orchards and vineyards,,, are commenced. Guano and phosphates,, bone- 
dust and poudrette, are purchased and applied to liastcn natur(,?'s tardy opera- 
tious. Heneries and duck ponds are constructed, and stocked with fowls of 
wonderful names and pedigree. The dairy, with its never-failing spring, v/ith 
the thousand appliances recommended in modern treatises, is elaborately fur- 
nished. Oxen and horses, ploughs and haiTows, carts, harnesses, hay-cutters^ 
root-cutters, mowers and reapers, with an endless variety of small tools, all of 
the most costly description, are added to the working capital, and cheerfully 
paid for, with the certainty that by and by the harvests will bring a rich return, 
and the proprietor will rejoice in his successful experiment in scientific farming,. 

A very few years, however, are sufilcient to reverse this pleasing picture. 
The "hired men" are unfaithful and indolent; the fancy cows break into' the 
cornfields or young clover, and are ruined ; the drains are obstructed by the 
frosts of the first winter ; the apple and peach orchards and vines yield no 
fruit ; the poultry cannot keep enough feathers to cover their nakedness, and 
m.uch less can they aJEPord any eggs ; the potatoes rot; the horses fall lame un- 
accountably, and, to ca|) the climax of misery, the kilclien help goes suddenly 



AGEICULTTJEAL COLLEGES. 



147 



off, and tlie ''angel in tlie house " either takes refuge in a lit of ilhiess or finds 
relief in tears, with an occasional reminder of "I told you so."' Scientific 
farming is pronounced a humbug, and our disappointed but worthy citizen sud- 
denly sells out at a sacrifice, and returns to his city home "a sadder and a 
wiser man.'^ Such cases are constantly occurring, and they not only bring dis- 
appointment to the parties themselves^ but, discouragement to all who v/,onld 
fain believe that agriculture may be made, , at the same time, a rational amuse- 
ment and a safe and profitable business. These men fail because they know- 
nothing of practical agriculture themselves, and because we have no class com- 
petent to take charge for them of their agricultural affiiirs. Manual labor should 
be required in agricultural colleges, because the cultivators of the soil are 
usually the OY/ners of it, and because convenience, as well as the theory of our 
government, requires that the head and the ha.nd shall be united in the same 
person ; and a great proportion of students will have occasion to labor on their 
own fjirms. A course of study of several years without labor would mifi.t them 
for actual work, both physically and mentally. We deem it important, too, that 
labor at these colleges be conipulsatory upon all. The idea lias been suggested 
of leaving the matter optional with the student, and allowing those who work 
compensation. The objection to this is obvious. We desire, as a prominent 
object, to do away with caste, and especially with all distinctions founded upon 
an exemption from labor. Interest in the work of the farm can only be main- 
tained by c:>nstant association of work and study, by constantly testing in the 
field the theories of the school-room. The idea that labor is degrading is already 
(though not designedly) fostered by setting apart, in our ordinary colleges, aa 
educated class, who are not workers, and who from superior education occupy 
high positions. If we would dignify labor, we must combine and associate it 
with intellect and culture of the mind and taste, and in our agricultural colleges 
allow no divorce between what Grod has joined together — the mind and the body. 

in the agricultural colleges of Michigan and Pennsylvania three hours' daily 
labor is required of each student. In the Michigan college, after detailing a 
sufficient number to take care of the stock and to attend to minor affairs, the 
students are divided into three equal classes, one of which works in the gardens, 
under the charge of the professor of botanj^ and horticulture ; while the other 
two work in the field, under the professor of physiology and practical agricul- 
ture. At the end of a certain term the cla.ss from the garden is put into the 
field, and one of the other classes is put into the g<ardens, new details being 
made for the care of stock. 

At the agricultural college of Pennsylvania the time allotted to labor is the 
same. The students labor, however, under the farm superintendent, and not, 
as in Michigan, under the professors. It seems to us that this is the true sys- 
tern. It is objected that the professors cannot have time to spend -with th(}ir 
pupils in the field; that they need their whole time in their studies and la-bora- 
tories. This is the old reason urged in a new form against combining manual 
hibor and study. The professors of practical agriculture and horticulture, and 
of botany, surely should be able to find useful topics of instruction in the field,, 
! and in our battles for the dignity of labor we cannot afiibrd to yield the_ point so 
far as to set apart an aristocracy of intellect in our own professors, by position 
and education above manual labor. We need the eye of the master in the 
field. We should hardly expect young men to submit patiently to the direction 
a'nd supervision of such a man as we are at present likely to employ as farm 
superintendent, and there are manifest advantages in having the labor of the 
pupils directed by their professors — illustrating in the field the lessons of tlio 
lecture-room, and, with the students, conducting to definite results experiments 
in the many vexed questions of practical agriculturo. 

The only objection to manual labor by students is in the supposed incom- 
patibility of physical and mental labor. We admit that severe long-continued 
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daily labor in the field is inconsistent witli the close and absorbing pursuits of 
science and art, but we maintain tbat two or three hours of the light labor in 
wliicli Ktudenti3 of a college would participate may be lieathful for body and 
inind. 

Mr. Colman, in liis reports upon the agriculture of Europe, in speaking of 
manual labor in such schools, says: "There can bene doti.bt that a man will 
perform more intellectual labor who devotes a portion, and not a small portion, 
of every day to healthful physical exertion, than the man "wlio, neglecting* sucli 
exertion, abandons himself in his study exclusively to his books. I am guite 
aware that many occupations of a mt'cliaiiical or a commercial nature may so 
occupy the mind as to unfit it for scientiiic pursuits ; but agricultural labors, 
quiet in their nature and carried on in the open air, when pursued with moder- 
ation, so far from fatiguing, refresh and invigorate the mind and prepare it for 
the more successful application to pursuits exclusively intellectual/" 

IS A FARxl! necessary'? 

Whether a fiiTn ia a necessary adjunct of an agricultural college, depends 
very much upon whether manual labor by the students is an essenticil element 
of their education, and whether the college is to be connected with another in- 
stitution or be independent. If we adopt the theory that practice and study 
cannot profitably be pursued at the same time, we have no occasion for a farm. 
C-onnccticut has granted her land script fund to Yale College, whicli has estab- 
lished a course in agriculture" iu the SheiEeld scientiiic school^ which will 
be given at large in this paper. 

It is proposed in this place to call attention to tvw or three points, having a 
bearing upon the topic under consideration. 

The circular says : "The details of farming cannot be learned advantageously 
in an agricultural school. They are only to be acquired during a long ap- 
prenticeship on tlic farm. I\o voiii^g Jiiiin is well prepared to attend an agri- 
cultural school vvho is not practically lamiliar with moat of the ordinary opera^ 
tions of ikmiing," 

To this it may be fairly objected, that it practically excludes from the course 
all but the sons of farmers, for ''the comparatively high standard of admission" 
prescribed is fsuch as would mot be often aLt,..dncd by boys who should be sent 
from home into farmers' families to learn practical agi'iculture. More than one- 
half of all the pupils wlio have thus fir attended the agricultural collc^ge of 
Pennsylvania are other than farmers' sons — the most of them from the cities 
and large towns. We apprehend that such will be the case in most of these 
colleges in the old States, and it is desirable that it should be so. The circtdation 
from city to country, from merchandise and the pi'ofessions to agriculture, and 
in the next generation back to the city, so in accordance with the spirit of our 
institutions, and healthful to the community, promotes harmony and equality, 
and checks all tendency to caste. 

Each position in life seems hardest and least desirable to him who fills it. 
.The city boy sees in agriculture only visions of bliss in the country such as he 
has enjoyed there in his holidays, while the farmer's son regards the farm only 
as a place for hard work, and envies the position of the merchant and the 
lawyer. The parents sympathize with these views, and the sons as often as 
'Otherwise seek a difierent business from that of the fathers^ It will not be 
contended, that these colleges are designed exclusively for the benefit of the 
iSons of farmers,, altho-ugh this is sometimes thoughtlessly assumed. 

A college in this country which should not open its doors as readily to the 
sons of the poorest mechanic, the wealthiest merchant, the lawyer, the doctor, 
and the minister, as to the sons of the farmer, would occupy a position at 
variance with our common school system and our fundamental principles of 
government 
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Whetlier tlie details of farming can be advantageously learned in an ag-ji- 
cultural scliool depends upon the appointments of tlie scliool, the capacity of 
the teachers, and the apparatus provided. With an extensive farm, stocked 
and famished with specimens of the various breeds of cattle, horses, sheep, and 
swine, and with such other animals as may be newly introduced, and with the 
best variety of farm implements— a farm where the ordinary as well as experi- 
mental processes of husbandy were conducted, would certainly furnish every 
facility for learning the details of farming. Whether, as at Yale, the agri- 
cultural warehouses and neighboring gardens and farms can, to some extent, 
supply the place of a farm, must depend much on location. In Michigan and 
Pennsylvania the agricultural colleges are too far away from any such col- 
lections or examples of good husbandry to be aided by them, and we suppose 
this may be the case in other States. As was said of the labor of students, so 
it may be said of the farm — it should be regarded as part of the apparatus of 
the college, and not as a source of profit. The farm that' should be chiefly for 
experiment and educational farming is never pecuniarily profitable, however 
profitable it may be for education. Experiments which fail, so far as money 
is concerned, may be as valuable as those which succeed. A beacon or a buoy 
is often as valuable to the mariner as a compass, and it is as important to 
the farmer to know what to avoid as what to pursue. A "model farm" is con- 
nected with most of the agricultural schools abroad', and the director is re- 
quired to farm it to a profit ; and tins is for example to the surrounding farmers, 
to convince them, by actual observation, that good farming is profitable. This 
is more important in Ireland or France, where the occupants of land are less 
intelligent than with us, where each farmer knows pretty well the capacity of 
his own farm. The objections to it are, that by farming for profit merely we 
lay aside experiments and pursue the established course of the neighborhood, 
and we must employ the students in what they already best understand, in- 
stead of teaching them what they need learn. The idea of a model farm 
is such a farm as may sferve for a model for surrounding farmers in its extent, 
its arrangement of buildings, its live stock, and its course and processes of hus- 
bandry. Inasmuch as in most oi our States there is so great a variety of soil — 
wet and dry, clay, sand, and loam — it would be difficult to make any one farm 
a model for others. But an experimental farm should be of suificient extent to 
embrace a variety of soils, and in its various products illustrate something for 
the benefit of all the farms of the State. 

We have carefully examined the authorities upon the question of the expe- 
diency of having land connected with an agricultural college, and this question 
is closely connected, practically, as we have seen, with that of the independent 
organization of the college, or its connexion with a university. 

Mr. Flint, in his report already cited, refers to the latter question, and says 
that volumes have been written upon it, and that in Germany it is still warmly 
discussed, the larger party taking ground, in favor of a union, and he cites Liebig 
among the number. 

This controversy ia also referred to by Mr. Klippart, in his excellent address 
before the agricultural convention of Ohio, and he gives a conversation between 
himself and Baron Liebig, in which the baron says: "You want to teach agri- 
cultural science iii the same manner that medical science is taught — that is, by 
series of lectures delivered by competent professors. You must not trouble 
yourself about te?xchi,^g practical agriculture. The several lecturers on the sev- 
eral branches of aj^ricufJii'e can make excursions of one or two days qyqtj week, 
into different parties of t^e State, and can see and examine the operations on the 
best farms in the Stnic. In this v/ay they will learn what the present system 
and practice is with the best farmers ; many improvements in the manual part 
of farmiog will thus suggest themselves to the students, which they can put into 
practice themselves. But you must teach the science of agriculture as purely, 
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that is.j ivitli as little reference to application, as tlie science of g'eometrj or tri- 
g'onometr J is taught. * *= * But you do want 'experimental stations.' Let 
the object of these experiments, be to obtain the greatest crops at tlie least expense, 
without impairing the fertility of the soil * * One centrally located insti- 
tution, to teach pure agricultural science, is as much as you need (in Ohio) until 
your population has at least doubled; but if you can afford it, you should have 
an expenroental station in each county. * You will not require a great 
amount of land — a few hundred acres is all-sufficient for ail manner of experi- 
ments." 

The argument of Liebig is evidently not against having espcrimental farms^ 
but against a system of mere model farms, with schools of mere practical 
agriculture, where science is not taught, but where the processes of culture are 
learned by rote. Further on he is quoted thus : "The agricultural department 
to a college, without an experimental station, is simply nonsense. * *, The 
object of an agricultural college is not simply to teach what is ah'eady known, 
but to teach a better system oi farming. IIow will you do this ? Certainly not 
by employing a practical farmer to manage a model farm for you ; for he knows 
only what is practical generalljr, and his superior ability will consist simply in 
his better management over other ordinary farmers. This will be teaching finan- 
ciering and not agriculture. The only method by which you can possibly advance 
and develop agriculture, is by experiments ; that is the oidy plan, for there is no 
branch of industry so completely built up by experiments as agriculture. * * 
So far as cattle-breeding is concerned, all of that can be taught at the college 
proper. A few of each kind of cattle, horses, sheep, and swine will be sufficient. 
You must not calculate that the experimental farm will, in any sense, be a source 
of revenue to the finances of the institution, for while some experiments may 
show considerable net profit, others will show a corresponding loss." 

It seems quite unnecessary that Americans should enter into the controversies 
which have grown up in Europe, However it may be abroad, there is ■no ob- 
stacle to establishing a college in each of the larger States in America, which 
shall, iu due time, combine all the advantages claimed for both high and lovt^ 
schools iu Europe, We assume that, in this country, our college is to be estab- 
lished for the admission, not of ignorant laborers or illiterate boys, but of youth 
who' have had the early advantages of good, scliools, and who are advanced 
cnougli in common braiiclies to enter intelligently upon courses of scientific study. 

Although literary colleges already exist, they are not generally so rich in 
libraries, museums, buildings and funds, nor do they so engross the talent 
aiad time of scientific teachers that they may not soon be rivalled by 'Our 
new agricultural colleges. To these new colleges may be attached experi- 
mental farms, where science may be illustrated and tested by practice, and where 
that familiar acquaintance with soils, implem.ents and processes, and with animals, 
their habits, laws of breeding and uses, and that manual dexterity with tools 
may be attained, which cannot otherwise be acquired by those not bred upon a 
farm. 

"Nearly every agricultural institution in Europe, high or low, has connected 
with it, in some way, an experimental farm, Hohenlieim, the most celebrated 
agricultural school in the Avorid^ has nearly 800 acres in a farm and about 
5,000 acres in forest. Its three indepe-iideiit schools are on the same estate and 
Under the same roof^ but the different classes cannot meet in tlie same room or 
field.. The institute is for young gentlemen," and the scliool' of practical farm- 
ing for the sons of peasants. The latter work nearJj all the time, while the 
former are not obliged to labor, though they are instructed (It is said) partly "by 
actual practice.'^ 

In Erance and Ireland, as will be seen, firms are attached to all the schools 
*of agriculture, and so it is with nearly all those in the Germanic states. 

Dr. Hitchcock gives a list of 352 agricultural schools existing in Europe iu 
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1850, and he remarks "witli very few exceptions, (I do not recollect any save 
the University of Edinbnrg,) a farm of at least a few acres of land is connected 
with the school." And it may be added, in conclusion, that the opinion of this 
eminent friend of agricultural education is decidedly in favor, not only of inde- 
pendent colleges, but of having connected with them farms of at least 100 or 
200 acres. 

PLAN FOR HALF-YEAR INSTITUTIONS. 

The grant of Congress being proportioned' to the number of senators and 
representatives from the respective States, gives to the smaller States but a 
small fund for the maintenance of a college, and such States may prudently 
inquire whether some modification of a plan adapted to the larger States may 
not, in their own case, be expedient. The annual expense of maintaining an 
institution of high rank as a college in this country is probably not well under- 
stood. To enable those who are considering the matter of establishing colleges 
to count the cost more accurately, we give a table by the late lamented president 
of the agricultural college of Pennsylvania, Dr. Pugh, which, although im- 
perfect, is of great interest- 

TaJjle slioioing the educational^ resources of the more 'prominent American colleges. 



Colleges. 



Bo wdoin C ollef^e 

Dartmouth Coilege 

Harvard. University 

Amherst Collogue 

Brown University 

Yale Colleg;e 

Columbia College - 

University, city of New York 

New York Free Academy 

Union CoUeg-e 

Rocliester University 

Yassar Female College 

Fri neeto n College 

University of Pennsylvania. 

PMladelphia Higli tScliool 

Girard College 

University of Michigan 

University of Illinois 

Georgetown College ~ 

St. Louis University - 



181 
307 
833 
229 
202 
617 
689 
488 
916 
276 
160 



221 
642 
502 
400 
286 



225 
350 



.-I o 



<1 



^13, 000 
68, 000 



62, 000 



42, 000 
39,400 
10,950 



a 



$182,000 
217,667 
1, 613, 884 
590 000 
220, 000 



1,650,665 
250, 000 



658, 000 
123, 224 
408, 000 



306, 654 



,000,000 
600, 000 
427, 625 



.^17, 907 
153. 431 
18,500 
36, 000 
78, 090 
79, 269 
14,011 
52, 590 
30, 000 
13, 408 



26, 844 
23, 430 

85, 00i!f 
40, 000 



36, 000 



30,595 
35, 402 
149, 000 

30, (100 
37, 000 
75., 000' 
18, 000 
10, 000 
10, 000 
18. 000 
7,000 



22,/ '00 
8, 000 



8., 000 



22, OGO 
25, 000 



Georgetown College has around it 200 acres of ground in a high state of ciii- 
tivation, this too, independently of a large vegetable and botanical garden, a 

greenhouse, and observatory containing man}: vaiiiable astronomical instrume.iits. 

The grant to New Hampshire is but 150,000 acres, which, at the price at 
which the scrip has been sold during the last year in the market,, (about eiglity 
cents per acre,) would give bat $120,000, the interest of which, at six per cent., 
would 'be $7,200, a suin entirely hiadec[uate to pay a corps of professors, even 
if the farm, buildings, library, museums, apparatus and furniture were supplied 
b}^ private subscription. 
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I\eiv Hajnpsliire lias in Dartmoutli College, at Hanover, in a strictly rural 
(libtrict, ail excellent literary college, with a scientific scliooL Tiif3 ainoiiiit of 
al:«oiit ^t> 18,000 h now aimiially pflicl for expenses of all kinds in tliat institution, 
aB appears in tlie above table. The idea lias been suggested, and certainly 
deserves consideration, wire t her ia that State, vfli ere a large majority^ of the 
people are engaged in agriculture, and where flirmers' sons most form the greater 
part of the students, a half-year system of study for agricultural students may 
not be expedient and best. A majority of the literary students of the college 
are usually away, engaged in teaching- the district schools in winter, leaving 
the professors in comparative leisure. 

By connecting the agricultural college with Dartinon.Liij a fevs^ professors in 
tlie requisite agricultural departments might be added, and agricultural pupils 
iiiigiitj during the winter months, atterul to lectures and recitations, and in 
summer i-eturn to their homes, or iind employment wherever they could best 
practice tiie iJieories learned in winter. Study," (says an officer of I)ai-tmoutii, 
in a letter now before us discussing tins plan,) " say, from .Nov(.;mber J to J^Iay 
1 ; then send home tlie boys, each with half a dozen practical problems about 
soils, fertilizers,, crops, &c., to be wrought out experimentally, and results noted 
and reported at the beginning of the next term. This would turn the whole 
State into an agricultural farm, and make all the farmers who had hoj& here, 
or whose neighbors were thus favored, both teachers and pupils. In the warm 
months our leading professors could lecture in different parts of the State, 
thus diffusing knowledge and awakening interest.'* 

Verily, there is no new thing under the sun, and we find that the plan of 
lialf-ycar instruction is already in operation in Europe, although with what 
pi'ospects of success we are unable to learn. From the report of Mr. Flint, 
already cited, we select the following account of a school upon this system.. 

G EI SB ERG. 

The agricultural institute at Geisberg, near Wiesbaden, is the princial if not 
tlie only one of the kind in the Duchy of Nassau. This school differs from 
most others, in giving instruction only in winter. It is on the isolated and 
independent plan, and is designed for- the instruction of practical ffirmers, 
without teaching practice on the place. Applicants must be sixteeii years old, 
possess a good elementary education and a good cliaracter, and. it is expectc^d 
iJha't they shall have spent one or more summers in work on the farm before 
tiiey enter. ''Each pupil is required to attend all the lectujes;' but they have 
a class of pupils who take only a partial course.. The theoretical instruction 
is given in a regular coarse of two vrinters, the term beginning on the 15rii of 
October of each year, and ending on the 31st of March. During the interven- 
ing summer tlie pupils are ratfier at home, at work on the farm, or, if they 
desire it, the director of the institute procures them suitable places with skilful 
practical farmers. 

"The instruction is by lectures and written and verbal questions on the 
studies. After the return of the students from their summer's work on the farm, 
they are required, within six weeks, to present a full written detail of opera- 
tions, which, after suitable corrections, is returned to the writer. The institute 
possesses a library, which appeared to be tolerably well stocked, very good collec- 
tions, and five lecture and study rooms. It was founded in 1835, and as may 
be inferred, from what has been said above, on the principle that it is of no use 
i to try to teach theory and practice at the same school. There is a small farm 
connected with .the school, but judging from the helter-skelter, or generally 
mixed up condition of everything aljout t'he premises, I should think they were 
quite right in not attempting to teach practice there. Old ploughs, drags, cartSj 
harrows, and every thing else lay around the" building in no small confusion. The 
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farm buildings are irregnlar and crowded, not large or imposing, but ratlier 
ordinary in every respect, tliougb tlie building used by tlie students, and for 
the collections, was better. These collections consist of minerals, birds quadru- 
peds, seeds, grains and grasses, and a fine collection of wax fruits. The instruc- 
tion embraces in the first or winter term the German language, arithmetic, botany, 
mineralogy, physicS; general agriculture, cultivation of meadows, rural architec- 
ture, and veterinary science. In the second winter the boys take up zoology, 
physics, farm accoiuits, special agriculture, special zootechny, horticulture, 
technology, veterinary medicine, and composition. The director had left for 
Hamburg, so that I was obliged to find my way about without much assistance " 

These colleges are, of course, to be organized to suit the great variety of 
climate and soil, and the different habits and systems of education prevailing in 
an extensive and diversified country. 

In Michigan and Pennsylvania colleges, which have extensive farms 
attached, it is found convenient to have a vacation of about three months in 
winter, that being a leisure season on the farm, tlnd practical agriculture being 
deemed the most essential element of the system. 

Where no farm is attached, but pupils are expected to have resided on a 
farm before admission, and to return and labor on the farm in summer, there 
seems to be no objection to reversing this order, and devoting the winter half 
year entirely to study, and the summer to practice. And, again, it may be 
found convenient to combine the two systems to greater or less extent ; to have 
a small experimental farm attached to the college, and to devote the Vrdnter 
chiefly to study in theoretical science, and allow pupils the choice to remain 
and devote themselves mainly to practical pursuits in summer upon tlie farm, 
or to go home or elsewhere, and earn by their labor the means of paying for their 
college education. 

In the northern and eastern colleges many, perhaps the majority, of the stu- 
dents are in moderate circumstances, and are compelled to use strict economy 
to acquire educa.tion at all ; man}^ of them teach in winter, and some of them 
find labor to perform nights and mornings. We know one worthy young man 
who was a conductor of a street car between Cambridge and Boston certain 
hours of the day, during a year or more of his course in Harvard University, 
and lost no position with his class-mates by so doing ; and many arc glad of 
any employment to aid them to obtain^ a college degree. 

This spirit is to be encouraged by every possible means, and if by the half- 
year system, or by furnishing compensated labor on the farm to students of 
small means, we can help them to acquire a good education, we shall do a sub- 
stantial good to the country. 

To m,ake labor honorable, and to enable the industrial classes to gain by 
education the equality which is the birthright of Americans, is the special 
mission of those entrusted with the organization of agricultural colleges under 
the grant of Congress. 

AGRICULTURAL COLLEGES IN EUROPE. 

When we consider the differences between a republican and an aristocratic 
government, we should hardly expect to find in any European state a model 
for an agricultural college suited to our wants. We propose to organize colleges 
open to all classes alike, where the children of rich and poor, of laborers, 
mechanics, farmers, lawyers, doctors, merchants, and ministers, shall come up 
from our common schools, enter the same classes, labor side by side in the field, 
enjoy equal privileges, and know no distinctions on account of birth, or wealth, 
or rank in society. Such an institution could not exist in any aristocratic 
country. The very fundamental principle of their government is that of 
inequality or caste — that a few are born of higher rank, of better blood thaa 
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llie mass of the people, and that to these belong the powers of govenniieiit, 
the wealth, the honors, the luxuries ; while to the michlle class belong trade and 
maTinfactiire, the care of liind as teiiaiit lai'inei'S^ with some restricted right of 
suflrage ; and to the vasilj more numerous third class of laborers is assigned 
hard work, ignorance and poverty, with no participation in the government, and 
no hope of riKsiiig above the humble positio.n to which thej were honu These 
divisions into classes are bj no means merely theoretical; indeed, they exist 
more distinctly, if possible, in fact than in theory. 

Kot only is society in nearly all countries in Europe divided into grades or 
classes, ranged in the social scale one above another; but strict laws, or customs 
having the force of law, generally prevail, which limit and confine all citizens 
and nieclianics to their own particular tradeS'.,. Before being allowed to pursue 
a trade the youth must serve a live or seven years' apprenticeship ; find having 
learned it, he is limited strictly to his labor in it, and must starve if he cannot 
find employment in his own special department, although another, in which his 
skill would enable liim to work successfully, may offer abundant opportunity. 
With us, a man may be a fiirmer in summer, a shoemaker or blacksmith in 
winter, and change his trade as often as he pleases. A glance at our Congress 
and list of Presidents will shov^ indeed, timt no employment, however humble, 
is too low for a stepping-stone for honest pjiibition, with persistent industry, to 
attain tlie loftiest positions of honor and power. 

ENGLAND. 

In England society may, so far as relates to flgriciiltnre, be divided into tlireo 
classes : the landlord, who is usually a nobleman and owner of some thousands 
of acres of land, occupying himself but a small portion of it ; the farmer, 
who is his tenant, hiring the land for a money rent; and the laborer, who is 
employed by the day or year, or by piece-work, and who performs all the actual 
hard work. 

The nobleman, or land-owner, is a gentleman of fortune, living on his magnifi- 
'cent estate, a man of "culture, of refined taste, of political position, born to his 
condition as a member of the aristocraticj governing class. The tenant farmer 
is usually inucli such a man as a substau-lial 'New England fij-mcr. He has a good 
education, for his business, which is to ma^iage his farm of 500 or 1,000 acres in 
a regular system of rotation, vdth very little- change ; to buy the seeds, manure, 
cattle, sheep and impiemcnts for his farm, and sell his wheat, baiiey, wool and 
other products ; keep regular and careful accounts, and pay his rent promptly* 
He lives well, labors but little with his own hands, oversees his laborers sharply, 
and pays them their small wages fairly, and is, on the whole, a tolerably com- 
fortable, independent man. He manages to educate In's children at private 
schools with others of his class, and his daughters are often teachers or govern- 
esses in the families of the nobility. The laborer is usually poor and uneducated. 
He lives in a mean cottage. His children generally hardly learn to read or 
write. His wages are from $2 25 to $3 50 a week, and on this amount he 
boards himself, and often goes two or three miles, and back, daily to his labor. 
His children are compelled to labor at a very early age. He has no hope of 
improving his condition, and the almshouse in the distance is the refuge of liis 
olel age. 

The nobleman and the farmer never, in public or in private, associate on equal 
terms. They do not visit each other's families. They never sit at the same 
table.. Their children do not attend the same schools. .Between the farmer and 
laborer the chasm is still wider-- -almost, if not quite, as wide as between master 
and slave. Their children do not associate, and of course they have no schools 
where they are educated together* for, as has been said, the children of tlie 
laborer are without education. 
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We have taken England as an example, because England is the foremost 
nation in Europe in her agriculture, and the nation to" which we naturally look 
for examples. It will be seen at once that such a college as we demand can 
have no place in England. A college there must be for one class or another, 
for the classes cannot and do not mingle. Indeed, so long as the different 
classes are maintained, they require different education, and of course different 
schools. An English nobleman has no occasion to learn to plough and sow, 
and mow and reap, with his own hands ; because he will never have occasion to 
perform or even direct such labor. He has always a steward or bailiff, who 
superintends the estate, and personally directs its improvements and cultivation. 
The poor laborei', as we have seen, has no occasion for a college of any kind, 
lie has no education to admit him to its classes, no time to attend, no money to 
maintain him there. 

The only agricultural college existing in England at present is that at Ciren- 
cester. Professor Hitchcock visited it in 1850, and in his excellent report gives 
some account of it : " The buildings are substantial, ample and even elegant, the 
principal front being 190 feet. They include a dining-hall, library, museum, 
lecture-room, theatre, laboratories, class-rooms, private studies, kitchen and ser- 
vants' rooms, and offices, with dormitories, one for each student. An elegant 
chapel has Just been built; a forge, a 'carpenter's and wheelwright's shop are 
attached, as also a dairy and slaughter-house." The farm consists of 700 acres, 
and there are accommodations for 200. students. 

The following language of Professor Hitchcock is worthy of special notice in 
connexion witii our idea that aristocratic countries cannot furnish models for this 
country : "Formerly the school was open for the sons of the smaller farmers, 
but could not find support on that plan, and it was found that if these attended 
the wealthier classes would not send their sons. The price, accordingly, has 
been raised, and none but the sons of gentlemen, such as clergymen and wealthy 
laymen, now attend. None of the nobility send their children, although many 
give their money for its support " 

Air. Flint, secretary of the Massachusetts board of agriculture, visited the agri- 
cultural college of Cirencester in 1863, and his account serves to confirm the 
impression derived from Professor Hitchcock's report, that no scheme can be 
devised to adapt such an institution to the social and political condition of Eng- 
land. This institution, he says, docs not appear to have commended itself very 
strongly to the confidence and good will of the people, and hence it has proved 
to be a partial, not to say a complete failure. It has now a debt of ^£30,000, 
or S 150,000, which is a source of great embarrassment, in addition to the various 
other causes of ill success, which need not be stated in detail here. When I was 
in London, in 1862, all the professors resigned their positions, and most of them, 
I believe, left, one or two only having been persuaded to hold on, to save the 
institution from utter ruin." 

At that time the institution was still in operation, with about sixty students, 
sons of the rich. Mr. Flint concludes his notice of this institution as follows : 
"The spirit of caste, so prevalent in England, has probably been the cause of 
the failure of this college to meet the expectations of the friends of agriculture, 
or to commend itself to any considerable portion of the people. I could not 
learn that it was popular with any class. They are waiting for something to 
'turn up,' but in the mean time an enormous debt hangs like an incubus upon 
the college. Its future is therefore doubtful." * 

We see, then, that England has not, and probably never can have, an agri- 
cultural college such as we seek to establish. Yet we know that England is 
the best cultivated country in the world, unless, on the authority of Liebig, we 
except China. Her average crop of wheat is estimated at twenty-eight bushels 
to the acre, while that of France is less than fourteen bushels. Yet France is 
a better country for wheat, both in soil and climate, than England. So said 
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Arthur Young, the celebrated English agriculturist, in 1789, and so says La- 
vergne, the highest French authority, in 1855 ; and wheat is the great staple of 
both countries, and its cultivation is encouraged by both to the utmost. 

How, without agricultural schools, does England so much excel in agricul- 
ture 1 and why may not other nations arrive at the same state of excellence by 
the same means 1 

These questions are pertinent and should be fairly met. In the first place, 
England is an old country, and her system of agriculture is limited {perhaps 
necessarily, from her cool, moist climate) to a few crops in a regular rotation, 
established by long experience. Her crops are wheat, turnips, grass, and bar- 
ley, and her live stock sheep and cattle. Her system of husbandry is simple 
and well established, and therefore easily managed compared with our own, 
which is growing up over a continent of new land of the greatest diversity of 
soil, and great variety of products. The hot, dry, tropical summer of America, 
even of New England, admits of the culture of several important crops which 
cannot grow in England, of which Indian corn and tobacco are the chief. 

Again — and this is essential — the soil of England is owned by but few persons, 
and it is leased in farms of from one hundred to one thousand acres to intelli- 
gent farmers. Although the laborers are degraded and ignorant, those who di- 
rect them are competent and well informed, and employ large capital in their 
business. Skill and capital are the secrets of British husbandry. A thousand- 
acre farm in Lincolnshire requires fift;y thousand dollars capital to conduct it 
profitably. Tlie farmer spends nothing for land, but everything to cultivate it. 
There can be no doubt that a thousand acres of arable land may be more profit- 
ably cultivated under the charge of one intelligent man, with steam engines and 
all other machinery adapted to his wants, who shall systematically drain, divide, 
and suitably crop in rotation the various fields — who shall buy his seed, stock, 
and manures at wholesale, and be able to hold his products for a fair price, than 
it would be if divided into a hundred ten-acre farms, each managed as a small 
owner must manage it. 

The processes of English husbandry are more perfect than those of other na- 
tions. Their ploughing is better, because the same man holds the plough in one 
long furrow from the cradle to the grave, and knows how to do nothing else. 
This division of labor, which is possible only on large estates, tends to perfec- 
tion in mere manual labor. 

If the whole object of government were to produce the most food on a given 
area, perhaps the English system, which makes one man the head and many 
others the hands, is the best. We have high authority, however, for saying 
that man cannot "live by bread alone ;" and there are higher objects of govern- 
ment than to produce corn, though that is essential. Hence, if an enjoyment of 
equal rights, under a republican government, makes our crops less per acre than 
under a monarchy, we should by no means be tempted to sell our birth-right. 
Let our ambition be to unite head and hand in the same labor; to give education 
and free scope to all to improve their condition ; consign no millions to ignorance 
and hard work for the production of an abundance which they do not share, 
and let superior intelligence in the whole people compensate for the doubtful ad- 
vantages, in aristocratic countries, derived from the concentration of capital and 
land in the hands of a few. 

* IRELAND. 

By way of compensation, perhaps, to Ireland for holding her as a province, 
and depriving her of her nationality, England has undertaken to provide for 
that unhappy country a system of education far more complete than has ever 
been established in England itself. Whether the result of education in Ireland 
will be an increase of Eeniauism, or a more prevailing spirit of humility and ac- 
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quiescence iaits snbordinatc position, is a question wliicli cliiefly concerns Great 
Britain. 

The commissioners of national education liave established in Ireland an ex- 
cellent system, consisting of four classes of agricultural schools, under the name 
of model schools, ordinary schools, school-gardens, and work-house schools ; the 

number of which existing at the close of the year 1857, when the writer visited 
Ireland,' was, model, 38; ordinary^ 48; school- gardens, 3; work-house,' 76; 
making a total of 165. The number had not increased in 1859, and probably 
remains about the same. 

The Albert National Agricultural Training Institution is situated at Glas- 
nevin, about three miles from Dublin, in Ireland. It was established by the 
commissioners in 1838, and stands at the head of the agricultural schools of 
Ireland. It is designed to supply such instruction, both in the science 
and practice of agriculture, as will qualif}^ young men for becoming fanners, 
land stewards, a>nd teachers. The buildiogs, which are plain but substantial, 
comprise dormitories, dining-Iiall, lecture and school rooms for seventy-five 
resident pupils, with a museum, library, and laboratory, a comprehensive range 
of farm offices, and apartments for the superintendent, matron, land-steward, 
teachers, and servants. 

At our visit in 1857 the library, museum, and apparatus for illustration in all 
branches of science were inferior to what we find in an ordinary high school 
in Massachusetts, and we learn that the same is practically true stilL The 
literary instruction of the institution is all conducted by two teachers. Two 
classes of pupils attend : 1. Externs, or non-residents, board and lodge at their 
own expense, and are admitted on payment of a fee of two guineas. No reg- 
ular time is set apart for the training of this class. They are engaged in all 
the practical operations of the form, and their education is chiefly in strictly 
practical agriculture. The other class, called Interns, consists of two divi- 
sions ; the first, of those who ifitend to be farmers and land stewards ; the 
second, of those who are qualifying themselves for teachers of agricultural 
schools. Both divisions of this class are boarded End lodged at the public 
expense. They must be of sound health, good character, and seventeen years 
old. 

Since 1860 the pupils are admitted on a competitive examination. They 
must be able to read correctly, write a legible hand with facility, possess such 
knowledge of grammar as to be able to parse short and easy sentences in prose, 
be able in geography to give the general outlines of the map of the world, the 
boundaries, countries, and chief towns and riVers of Ireland. They must know 
enough of arithmetic to work easy questions in fractions and simple propor- 
tion, and understand the first book of Euclid, and enough of book-keeping to 
know the nature and use of a cash account, and other simple forms. The 
period, of training is two years for the land stewards and ftirmers, and one year 
only for the teachers, l^he institution is organized as follows : 1, a superin- 
tendent. Dr. Kirkpatrick, who has general charge ; 2, a matron ; 3, an agri- 
culturist, who resides on the farm, and carries out the practical working of it, 
under the superintendent ; 4, a gardener, who has charge of the liorticultural de- 
partment; 5, one or two literary teachers. There are, in addition, non-resident 
lecturers, who lecture on — 1, animal physiology and pathology, and the treatment 
of diseases of domestic animals ; 2, botany and vegetable physiology in their 
relations to agriculture; 3, chemistry and geology; 4, agriculture; 5, horti- 
culture. Each lecturer gives two courses of lectures in the year, which is 
divided into two sessions. The course of instruction by the literary teachers 
embraces English grammar and composition, arithmetic, book-keeping, and 
mathematics, including land surveying, levelling, and mapping. All the 
students are required to take part in the performance of every kind of farm 
labor, including the feeding and management of live stock. They are made 
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practicallj acquainted with tlie most recent application of eteam power to 
agriculture, and with the uses of the best l>irm implements. 

The farm consists, of about 180 statute acres, of which about ten are fn 
|o;ardens and pleasure grounds, the rest being under f;irm cultivation „ About 
fifty acres are set apart for a modei farm, which is under the liighejBt cultiya- 
tion, and pays a profit beyond the rent. The following five-course rotation is 
carried out on this ffirm : 1st year, turnips, mangel wurzeb and carrots; 2d, 
potatoes, winter beans, and cabbages; 3d and 4 th,, Italian rye-grass ; 5th, 
oats. 

The remainder of the estate is in wliat ia called " !lie large farm/'"' of about 
145 acres. On the large farm wheat and barley came into the rotations, which 
are arranged for three different courses of three, four, and five years. The 
"order of succession of the crops in,, the three years' course is, first year, green 
crops, manured; second year, grain, with Italian rye, grass, and clover; third 
year, grass. In the four years' course, usually called the " Norfolk shift," the 
crops succeed in this order: first year, green crops, manured ; second year, grainy 
witii grass seed ; third year, grass ; fourth year, oats. The jfivc years' course 
differs from the last only in leaving the grass unbroken another year, the third 
and fourth years being grass. All the crops on this estate indicate that practi- 
cal agriculture is thoroughly understood. Their average crops in 1S53, '54^ 
and '55, were, of vvdieat, 32§ bushels to the acre ; of barley, 39^- bushels; of 
oats, 70 bushels ; of potatoes, 373 bushels. Their average product of mangel 
wurzel has usually been thirty tons (of 2,240 pounds) to the acre. 

So remarkable seemed to us the crop of mangeh upon the ground, at the time 
of our visit, that we requested, the superintendent to send us^ a statement of the 
mode of cultivating it on their farm. A feiv months after, we were surpi^ised 
to receive, in America, a printed treatise on the subject, by a pupil of tlie Albert 
Institution, with a statement appended, that a prize had been offered for the best 
treatise by a pupil in the school ; that several had been prepared and submitted 
to compelenl judges, and the prize awarded to the one v/hicli was sent. It was 
published and largely circulated by the Ghemico-Agricultural Society of Ulster, 
and in this country it was published in the Transactions of The Massachusetts 
Society for Promoting Agriculture, and also in pamphlet form for distribution. 
The judges were in doubt which of four competitors was entitled to the priise; 
and this fact, with the acknowledged value of the 'essay, speaks highly for the 
character of tlie Albert Training Institution. 

T/w model agrknd lured schools of Ireland have ■small faniis attached, and a:rG 
usually under the charge of a schoolmaster and an agricultcirist, v^dio give the 
p'upiis instruction to fit them' for farmers, land stewards, or teachers, giving 
them constantly practical instruction in all the 'operations of the &rrn, One 
pupil at each scliool is supported by the commission ; the others pay a small 
sum for tuitioji and for their board. When the course of study in tlrcnse schools 
is completed, those' who have distinguished themselves are allowed to go^to the 
Albert Training Institution, there to complete their course free of expense. 
About half these schools are under the exclusive management of the commis- 
sioners ; the rest under local patrons. 

The ordinary agricultural schools are ordinary schools with land attached, 
where the pupila are taught practical agriculture. 

The tvork house are for the instruction of paupers ; and although no 

doubt valuable in thek Vv^ay, neither they nor the ordinaries are within the scope 
of the present paper. 

FRANCE. 

By an act of the national aSvSembly of France, in 1848, a system- of agncuh 
tural schools was established throughout the kingdom. They were of tliree 
classes, or grades, and are clearly described by Di\ Ilitchcock, from whose 
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vfilualile report is coiiclensed the foU'owing, acco'Unt. They are, iieginniBg witli 
the lowest, the Faxm bJchools, the Regional Schools, and the National Agro- 
nomic Institute. 

1. Fm*ni 5cZ!.<90?^.— These are schools where children of laborers are received' 
without charge, performing all the labor on the farm, and receiving, as a re- 
muneration therefor, instruction in agriculture, essentially practical, ' They are 
established for tvro^ objects : first, to furnisli good examples of tillage to the 
farmers of the district ; secondly, to form agriculturists capable of intelligent 
cultivation, either upon their own property or that of others, as farmers, tenants, 
or managers, or to become good assistantSj or farm servants, leaders of manual 
labor, or overseers of cattle and horses. They are established in most of the 
eighty-six departments of France, near the centre, and where the soil is similar 
to the general condition of the region. They have annexed to them gardens, 
nurseries, and collections of fruit trees. The buildings for the schools are con- 
structed in a plain and substantial manner, conforming, in general, to the charac- 
ter of the biiiidings in the district. . The director is chosen, of prefei-ence, from 
am'jng the fipiners or proprietors of the district whose farms are conducted in 
the best manner. The instruction is, as far as rnay be, practical, and given 
even in tlie field where the pupils labor, in the stables, and in the sheep-fold. 

The ofjicers and their salaries are— a director, salary §442 ; farmer, $184 ; 
overseer of accounts, v^ho teaches the mode of keeping farm accounts, con- 
sidered in Europe a most important part of agricultural education, $184; a 
nursery gardener, ^i? 184; a veterinary surgeon, $92 ; and some other leaderSj 
according to locality, such as shepherds, silk-growers, irrigators, &c. 

The school is open to young men from country families, sixteen years of age^ 
\y\io have received education in the primary school, and who have a good con- 
stitution. The numbers attending vary from twenty-four to thirty-two pupils. 
They all work, like laborers, for wages. Three in each school are confined to 
the gardens and nurseries, so as to become gardeners. The number should be 
sufEicient to carry on all the operations of the farm, which is an essential feature 
of tli:s sort of school. They receive board and instruction gratuitously in re- 
turn. The farms vary in extent from 200. to 2,000 acres., The first year tliey 
attend to simple manual labor ; the second year they have charge of the animals ; 
the third year they have the oversight of various operations. The hours appro- 
priated to study are devoted — 1, to the arrangem.ent of the notes the pupils have 
taken during the instruction from the diSerent leaders ; 2, to reading a manual 
or book of elementary agriculture ; 3, to lessons given by the overseer of ac- 
counts on the elements of arithmetic, book-keeping, surveying, &:e. The time 
devoted to study is less in summer than winter. 

Besides paying the board of the pupil, the government allows each one $14 
a ye?Lr for clothing. Prizes are awarded for good conduct, and a single prize of 
about -$100 is awarded to the pupil most deserving at the end of the three years' 
course. He who leaves the school, or is dismissed, loses all prizes. 

The director works the farm at his own risk. He ia obliged so to conduct it 
as to afford the best means of instruction to the pupils ; to submit his books and 
accounts, at any time, to the examination of government ; to send annually to 
the minister a full account of the state of the school, and to publish a full ac- 
count, each year, of his operations, of his succe^ss, or his failure. If it appears 
that the- farm is not conducted so as to afford a net produce, com'.paratively 
ec[ual with other farm,s of the region, the patronage of the governro.ent is with- 
drawn « 

2. Regional scJiools.—The^m have three objects: 1. To form enlightened 
agriculturists, b}^ teaching them the principles of agriculture. 2. To offer an 
example or model of ■ practical agricnltnre of a high, and advancing order. 3,, 

To make experiments for improidng the cultivation of the soil. The instnic 

tion in these schools ijs of a much higher gTade than in the farm schools, and is 
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adapted, not to prepare laborers on the farm so, miicli as m'en to direct agTiciil- 
tiiral affairs. 

Tlie fariiij contaiDiiig from 750 to 2,000 acres, connected witli tlie scliool, is 
expected to present an enligliteued system of cultiirej and to ado.,pt tliat ciiltiire 
to tlie wants and peculiarities of tlie district in whicli it is situated. Tbe direc- 
tOT'yis not, as in tlie farm schools, a farmer or proprietor, laboring at liis ^own 
risk, Ibitt an agent employed bj the government, and accountable to it, and 
subject to' its direction. 

Tlie instruction is botli theoretical and practical, embracinsg: the folio win^e^^ six 
professorships : 

1. Of rural economy and legislation. 2, Of agriculture. 3. Of zootecliny, 
or the economy of animals. 4. Of sylviculture (cultivation of forest trees) and 
botany. 5. Of chemistry, physics, and geology applied to agriculture. 6. Of 
rural engineering, including irrigation, construction, and surveying. 

Each school has its library, its phi]os;:pliical and chemical cabinet, adapted. 
espcciiiUy to agriculture:, its museum of geology, zoology, botany, and *':igri- 
cu 1 tural tech nol o gy . 

The pupils have an opportunity of -witnessing, on the fjixms connected with 
those schools, all the important agricnlrural operations; also, of seeing specimens 
of the best breeds of animals, and the mode of using and taking care of them; 
and they engage personally in all the important opierations of husbandry. Ilie' 
state furnishes .several scholarships to each school. Half of tliem are given to 
'the most deserving of tlie pujrils from the farm schools, placed at the regional 
schools. The other half are divided among the scholars who are tlie most dis- 
tinguished, after six months, for their labor and conduct. Tovrards the ch.")se of the 
third year examinations are held, and to those who sustain themselves diplomas 
are given, and the way is opened for their admittance to the national institute. 

In addition to the farm, there is attached to these schools a manufactory^ of 
agricultural irtiplements, a silk establishment, a distillery, oil-mill, saw-mili, 
dairy, and, other departments. 

Tn the report of Mr. Flint, in the Transactions of tbe Board of Agriculture of 
Massachusetts for 1863, may be found a very full account of one of these 
schools, ^vhicli, the writer says, are now known by the name of imperial schools 
of agriculture, of which there were in France but three at that time; the one 
at Grigiion, usually liaviv^r aljout H-venl;j-iive 'studentS; being the most flourish- 
ing, and •beiDg the one visiteJ a;:d described by him. 

3. The Nationcd Agrono7mc This institution, was located at Ver-. 

sailies by the act of 184^3, and we find no later description of its organization 
than, that given by Dr. Hitchcock. Three farms,, a garden, and a forest, em- 
bracing about 3,452 acres, have been devoted to it. It presents itself in a three-, 
fold aspect : first, as Laving a faculty of the agronomic sciences ; secondly, as a 
superior normal school of agriculture ; thirdly, as a higher institute for agricul- 
tural education, open to the administrators and proprietors who have turned 
their attention to agriculture. To meet the wants of this class especially, a 
large farm, is connected with the scliool. Here T*^ill be performed, at the ex- 
pense of tlie state, all the experiments necessary to the progress of agronomic 
Science, and to verify, practically, all the innovations and improvements pro- 
posed by others, before they ai:e recoDimended to the public. This, says Dr. 
Hitchcock, is an object of great importance, and s.liould enter into any plan for 
a,sch'0ol in, the United States,' This institute differs very little in its organiza- 
tion from the regional schools, .except that it is on a 'more extended scale? and 
the eom-se of -study is. more elevated, 

GERMANY. 

The German states furnish the oldeet, and, no doubt, the best existing sys- 
tems of agricultural education in Europe- We have already spoken of some of 
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tlie most ancient of their scliools, and are indebted to an excellent address by 
Mr. Klippart, secretary of the Ohio board of agrieulture, for the following ac- 
count of late institutions : 

In 1811 a private forestry school was established at Tharandt, in Saxony, 
whichjin 181 6, was transferred to the state authorities, and in 1830 was converted 
into an agricultural college. In 1818 the great agricultural college of Europe 
was establiiahed at Hohenheim, in the neighborhood of Stattgard, in the king- 
dom of Wurtemberg. Then, in 1835, an agricultural college was established 
at Eidena, in Pomerania, in Prussia. * * Its importance once appreci- 
ated, it is somewhat remarkable how rapidly agricultural education has grown 
into favor with the Germanic tribes. There are at present no less than 144 ag- 
ricultural stations, institutes, schools and colleges in the Germanic states ; and 
all of them, with the exception of the three already named, were established 
since Liebig published his first work on, agricultural chemistry, in 1844, or during 
the past twenty years. These are located as follows : In Prussia 51; Wur- 
temberg 6 ; Bavaria 12 ; Saxony 4 ; Grand Duchy of Baden 6 ; several 
duchies ^^8/' 

MsLRj of these are institutions for training laborers or teachers in special de- 
partments, as shepherds, foresters, gardeners ; many of them specially to teach 
the culture of flax ; some the care of meadows and irrigation ; but the greater 
part are schools of practical agriculture, v^rhere the lower classes are educated 
to labor, and to fill the positions of land stewards or managers of estates for the 
Higher classes.' . ■ . , 

As it is desirable to give in full a few examples of the best institutions at 
home and abroad, with the course of study and general scheme of organization, 
we will give, in the lanouage of Mr. Klippart, with some omissions, an account 
of the institution at Hohenheim. 

Hohenheim being not only the oldest institution of this kind now in existence, 
but the most famous one, I have deemed it proper to place it, first on the list. 
It was established on the 26th of May, 1818, and had at that time an estate of 
two hundred and fifty acres of cleared lands, and was placed under the direc- 
tion of Baron Nepomuk Schwerz, a very celebrated agronomist, and at that time 
in the 60th year of his age. 

The institution was opened on the 20th of November, 1818, with eight stu- 
dents,* The buildings were erected on the ruins of an old castle, by Duke 
Charles, in 1770-80, as a princely residence for himself and body-guard ; and 
these structures were almost in ruins themselves, when King William deter- 
mined to establish an agricultural college there. A portion of the royal stud 
and flock of sheep were placed under the direction of the institution in 1822. I 
have taken some pains to obtain these dates, in order to place upon record the 
factj that only during the past fifty years have any steps been taken, whether 
in a right or wrong direction, to teach the science of agriculture in its various 
branches, so far as they were known, in the most populous, enlightened, and 
civilized portion of Europe. 

The institution of Hohenheim consists of three separate schools, namely, that 
which may be termed the higher institution, the agricultural school, nnd the 
horticultural school, and to these may be added several special courses Oi study 
and instruction which, nevertheless, have an agricultural relation. 

The higher institution was changed into an academy in 1847. Students were 
received in this academy who were not less than 18 years of age, that have 
made the requisite proficiency in preparatory studies, and who desire to obtain 
a knowledge of agriculture in all its branches and relations, so that at a future 
day they may manage their own estates, or undertake the management of large 
estates for others. Instruction is imparted by lectures and practical demonstra- 
tions, and the course embraces two years of time. 

The agricultural school is independent of the academy, and was instituted 
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for tlie purpose of creating a class of tlioroughly practical stewards, or overseers 
of small estates, who will take the plough in their own hands. At present it is 
devoted more to teach young men, who own small estates, how to perform every 
necessary agricultural operation with their own hands. As their practical edu- 
cation is the main object, the greater portion of their time is spent in actual 
labor on the farm. They, however, receive instruction from professors 'during 
two hours each day in the lectui'e room. The number for any one term is lim- 
ited to twenty-five, and they must be residents of Wurtemberg — no foreigners 
«^re, under any circumstances, admitted to this school. The course embraces 
three years ; they must be at least sixteen years of age, and Inust have a pre- 
paratory education. 

The third school was established in 1844, and is named the horticultural 
school. Sis students are annually admitted for a year's theoretico-practical 
course of instruction. The requisites to enter the school are : To be seventeen 
years of age, to have served a three years' apprenticeship in gardening or in 
the vineyard, or, in lieu of that, to have gone through one course in the agri- 
cultural school. The object of this school is to complete both the theoretical 
and practical education of gardening and horticulture, which the students may 
have attained in the other schools. 

In addition to these three schools, there is annually an educational course on 
fruit-growing, meadow culture and management, shepherding and school-teaching. 

The fruit-growers' course has been held annually since 18r50. The students 
are young men of eighteen (and upwards) years of age, who intend to make 
fruit-growing their occupation. The course is embraced in four or five weeks' 
study in the spring, and a few days in summer, to learn inoculation practically. 
Of late years, however, so many wish to attend this special course that it has 
been commenced about the middle of March and terminated at the end of May^ 
thus giving an- entire course to three successive classes. The meadow culture 
course of lectures was commenced in 1844, and suspended in 1852, but again 
restored in 1855. It is a five weeks' course in the spring time, and consists of 
lectures on practical drainage, surveying, &c., for those who wish to become en- 
gineers in agricultural operations, such as drainage, irrigation, &c. The num- 
ber in attendance has averaged eight since the commencement. The shepherds' 
course was established in 1855, and has had a regular annual class of ten or 
twelve. The requisites to enter this class are ; To be twenty years of age, and 
to have served an apprenticeship of at least four years in the shepherd occupa- 
tion. This course commences in February and continues four weeks. 

The school-teachers' course is somewhat similar to our normal school system, 
and the object of it is to introduce elementary agricultural knowledge in the 
common schools. The course is limited to three weeks, and is held during the 
autumn; the number of cadets is limited to twenty-five. 

The instruction in these extraordinary courses is given either by professors 
of the institution or by experts in the respective specialties who are engaged by 
the directory to deliver the special lectures. 

Erom 1840 to 1846 a course of lectures was annually delivered on the culti- 
vation and preparation of flax, but was discontinued when an institution was 
opened in Stuttgard " for the promotion of flax industry." Since 1852 the vari- 
ous workshops, pattern and model depositories, and the various museums^ are 
open to master mechanics, who are permitted to remain ten days in the institu- 
tion, to observe, inquire^ make notes, drawings, &c,, of the models or other im- 
provements there ; seventy-seven master blacksmiths and fifty-eight master 
wagon-makers have given testimonials of the acquirements they made during 
their ten days' sojourn. In addition to all these, there are special courses for 
government officers, or those who will succeed in hereditary offices. A special 
course has also been adopted for instruction in bee and silk- worm culture and 
management. 
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THE MODEL FARM, 

Tte model farm consists of about 1,000 morgen (778 acres.) The director 
disclaims the idea that it is a model farm, in the usually accepted sense of that 
term, but is intended to demonstrate improvements, such as a rational system of 
rotation of crops, careful and thorough culture of the soil, proper treatment of 
manures, under draining, irrigation, &c. Of these 1,000 morgen, 835 only are 



in an actual arable condition, as follows : 

The Chaussefield rotation, . . , — . ^ - . . • 99 morgen. 

The Mderefield rotation. . . . - - . 232 

The Heidefield rotation. 278 " 

Free agriculture - - J . . . . .... . l9 

Meadows..- - .......... 145 « 

Permanent pastures — — - 50 " 

Hopfield. ............. 3 " 

Forest wood nursery ................ — .............. 9 *' 



835 morgen. 

The live stock employed and kept upon this farm are : 10 farm horses ; 90 cows 
and heifers ; 28 work oxen, and 1,000 sheep. The remaining 165 morgen are de- 
voted to experiments, demonstrations, &;c., such as a botanical garden, experi- 
mental plots, vegetable garden, vineyard, and a nursery for agricultural and 
horticultural purposes. 

The experimental fields are composed of ninety-seven plots of ground, each 
containing one-fourth of a morgen. On these plots all manner of experiments 
are made— Such as experiments in the different depths of ploughing ; the effect of 
different manures ; the effects of different systems of rotation of crops ; the effects 
*of a succession, for a series of years, of the same kind of crop, (as wheat, rape 
or potatoes, &c. ;) the effects of excessive manuring, thick and thin seeding, 
drilling and broadcast sowing. Then, too, in these fields rare and valuable seeds 
are grown for distribution among the farmers. When I visited there these ex-^ 
perimental fields were chiefly occupied with cereals — wheat, rye, barley and oats— 
although some were occupied with potatoes, rape, lupines, peas, beans, poppies, 
mangolds, swedes, sugar beets, carrots and sorgho. 

The department for applied chemistry consists of a sugar-beet factory, brew- 
ery, distillery, starch factory, vinegar factory, a malting and fruit-dry ing estab- 
lishment, roof and drain tile manufactory, &c. 

The agricultural implement and machine manufactory was established, not. 
only to supply the vicinity with the best implements and machines at the low- 
est possible rates, but as a school where young men might become practically 
finished workmen. Jt employs from thirty to forty workmen, of which, two or 
three are exclusively engaged in manufacturing models of agricultural machines 
and implements. • , 

In the silk- worm department everything is taught that is known in this 
branch of industry, namely, how to rear and manage silk-worms; how to reel 
the cocoons, and prepare the silk for weaving or sewing. 

The flax-preparing department is still continued, but is limited to water-retting 
the flax, breaking and scutching it dm-ing the winter ; and its only object now 
is to introduce the Netherland system of preparing flax into Wurtemberg. 

As a sort of addenda to this model farm, is an establishment for the dissemi- 
nation of seeds to the farmers in the kingdom. There are annually distributed 
more than a thousand varieties. Then, too, there is an annual sale of bulls and 
bucks for the improvement of cattle and sheep. I have omitted to mention any- 
thing relative to the Forestry department. The forest consists of 6,290 morgens, 
embracing all the varieties of indigenous trees, shrubs and plants^ and a plot of 
25 morgens of exotic trees and shrubs. 
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PLAN OF TRACHJNG AND BRANCHES TAUGHT. 

The instruction in the academy is imparted partly by lectures, partly by 
demonstrations and excursions, and partly by actual practice. The foUowing 
is the pla,n and course of lectures ; 

i.--agmcitb:.titks;. 
A. — Agricultural Products. 

1. General agriculture and plant culture. 7. Horse breeding. 

2. Special plant culture. 8. Cattle breeding. 

3. Meadow culture. . 9. Sheep breeding. 

4. Grape, hop, and tobacco culture. . 10. Breeding small animafe. 

5. Fruit culture. II- Silk- worm culture. 

6. Culture of vegetables, (kitchen, J 12, Bee culture. 

breeding of domestic animals. 

B.-^Professional. 
13. Taxation. 14. Book-keeping. 

0. — Agricultural Technology. 

lEncy clopedia of forest science. Agricultural Encyclopedia for foresters, 

A. — Forest Productions. 

•1. Forest botany. 3. Protection of forests. 

2. Growing wbodlands. 4. Profits of technology of forests. 

B. — Forest Economy. 
5. Forestry. 6. Forest taxation. 

0.— State Forestry. 

7. Wurtemberg forest laws. 8. Practical forest businesSa 

III.— COail^ATERAI, SSKAWCME®., 

A.— Mathematical Collaterals. 

1. Arithmetic 5. Trigonometry. 

2. Algebra. 6. Practical geometry. 

3. Planeometry^ 7. Valuation of forests. 

4. Stereometry. 

B.— Natural Science Collaterals. 

8. Mechanics. 14. Geognosy. 

9. Physics. 15. Special botany. 

10. General chemistryv 16. Vegetable physiology. 

11. Agricultural chemistry. 17. General zoology. 

12. Analytical chemistry. 18. Special zoology. 
IS. Introduction of geognosy^ 19. Veterinary science. 

G.— PoLiTicAii Economy Collaterals, 
20. National economy, 21. Principles of law* 

D. — ^Technological Collaterals. 
22. Economical ardiitecture, ' 23. Draughting plans. 
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The above named general subjects may be considered as though each subject 
named were the title of a good sized volume. The captions or titles of the 
lectures themselves occupy about twenty-five large pages of finely printed 
matter. For instance, the subject of general agriculture and plant culture is 
divided into ten sections, as follows : 1. Introduction,- 2. Climate and meteor- 
ology; 3. The soil; 4. Agricultural implements and machines j 5. Preparation 
of the soil; 6. The increase of plants; 7. Manures; 8. Protection of the seed 
when sown; 9. Harvesting; 10. Preservation of agricultural products. 

Each one of these sections is divided into specific subjects, and each of these 
specific subjects into lectures. As an illustration, the second section (on climate 
and meteorology) is divided into the following specific subjects, each one of 
which maybe the theme of a lecture, namely : 1. The atmosphere— its com- 
position, height, or pressure; 2. Moisture, dew, fog, clouds, rain, snow, hail; 3. 
Winds ; 4, Electricity and lightning ; 6. Heat, or warmth— its horizontal, per- 
pendicular, and curved distributions ; 7. Light, and its influence upon vegetation ; 
8. The heavens, stars, moon, and comets ; 9. Local climate; climate as affected 
by seas and continents; elevations above the level of the sea; infiuence of large 
streams?' seas, sandy plains, prairies, forests, mountains, valleys; 10. Inherent 
warmth of the earth and terrestrial magnetism ; 11. Distribution of the vegetable 
kingdom; 12. Effects of frost; 13. Duration of vegetation, and amount of heat 
during that period ; 14. Acclimatization of plants. 

Here there are fourteen lectures on one special subject. Taking this as a 
specimen, there would be 140 lectures upon the subject of general agriculture and 
plant culture, before the subject would be considered exhausted, and, perhaps, 
before a lecture would be delivered iipon special plant culture, or meadow cul- 
ture. And so on with the others. 

The institution has a library of 4,000 standard volumes, and an annual fund 
of 500 florins ($200) to increase the library. There are cabinets and museums 
of everything pertaining to the branches taught ; a collection of soils, minerals, 
plants, woods, wools, fibres ; a museum of anatomy and physiology; a vast 
collection of models of implements, machinery, &c. This last collection embraces 
1,250 articles; among them are models of 110 ploughs. In the museum of 
natural history I saw stuffed specimens of 400 different birds, and 100 mam- 
mals, besides many reptiles and fishes. In the veterinary department is a very 
extensive collection of pathological specimens and preparations. 

The aggregate number of students inscribed on the books of the academy, 
from its commencement until the termination of the winter course for 1861-'2, 
was 2,944; of these 2,322 entered for purely agricultural studies, and 622 for 
forestry. Thirteen professors are employed. 

MICHIGAN. 

The State Agricultural College of Michigan was established by an act of the 
legislature of February 12, 1855, which authorized the president and executive 
committee of the State Agricultural Society to select, subject to the approval of 
the board of education, a site for an agricultural school within ten miles of 
Lansing. During the same year the farm of 676 acres, then covered with heavy 
forest, was selected, and a boarding-house 43 by 82 feet, three stories, with a 
basement; a college building 50. by 100 feet, of the same height; four houses 
for professors, all of brick, and a stable, were erected. On the 13th of May, 
1857, tbe college went into operation, and has continued in operation to the 
present time. 

As this is the oldest institution of the kind now in existence in this country, 
and possesses every apparent element of prosperity and usefulness, its progress 
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must be watched with interest by all who are engaged in organizing agricul- 
tural colleges. 

In a visit to this college, in the summer of 1865, we had the opportunity of 
examining the details of its operations, and we find in its present condition great 
encouragement for the friends of agricultural education. It seems that all institu- 
tions of this kind are ordained to a certain amount of trial and perplexity, before 
they attain a position of permanent prosperity, and the Michigan Agricultural 
College is by no means an exception. It has met and overcome the very obsta- 
cles with which the organization of such institutions meets in every other State. 

The question of uniting the college with the State University was thoroughly 
discussed, and decided in the negative. The original grant for building pur- 
poses, of $56,000, and an additional appropriation of $40,000, were expended, 
and a debt of more than $13,000 incurred in the first two years. The farm was 
new and uncleared, and the original idea being that no charge should be made 
for tuition, and that the labor of the students should contribute largely to their 
support, only disappointment could result. 

The board of education decided in December, 1859, that the course of ediica- 
cation should be more purely professional, and cut down the course from four 
years to two, and recommended that a board of agriculture be created which 
should have charge of the college. The legislature in I860 created a board of 
agriculture, to which the college was intrusted, and by the same act provided 
for a four years' course. We give the following extracts from the act reorganizing 
the institution: 

** The design of the institution is to afibrd thorough instruction in ^agriculture 
and the natural sciences connected therewith ; to efi'ect that object most com- 
pletely, the institution shall combine physical with intellectual education, and 
shall be a high seminary of learning, in which the graduate of the common 
school can commence, pursue, and finish a course of study, terminating in 
thorough theoretic and practical instruction in those sciences and arts which bear 
directly upon agriculture and kindred industrial pursuits. 

" The course of instruction shall embrace the English language and literature, 
mathematics, civil engineering, agricultural chemistry, animal and vegetable 
anatomy and physiology, the veterinary art, entomology, geology, and such 
other natural sciences as may be. prescribed, technology, political, rural, and 
household economy, horticulture, moral philosophy, history, book-keeping, and 
especially the application of science and the mechanic arts to practical agricul- 
ture in the field.'' 

The act requires students to be at least fifteen years of age, and that " three 
hours of each day shall be devoted by every student of the college to labor upon 
the farm, and no person shall be exempt except for physical disability. Ey 
a vote of the board of agriculture, at such seasons and such exigencies as de- 
mand it, the hours of labor may be increased to four hours, or diminished to two 
and one-half hours.'' 

The act further provides that the president and professors be appointed by 
the board of agriculture, and that the president, professors, farm manager and 
tutors constitute the faculty; and the secretary of the board, of agriculture is 
made the secretary of the faculty. The faculty are required to make an annual 
report to the board of agriculture, and niembers of the faculty may make a 
minority report ; " but no communication at any other time from members of 
the faculty shall be entertained by the board, unless they have been submitted 
to a meeting of the faculty and sanctioned by a majority." 

The general objects of the institution are briefly stated to be- — 1. To impart 
a knowledge of science and its application to the arts of life. 2. To afibrd its 
students the privilege of daily manual labor. 3. To prosecute experiments for 
the promotion of agriculture. 4. Instruction in military tactics, as required by 
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tlie act of Congress, b. To afford the means of a general education to the 
farming class. 

The general course of instruction for the preparatory class is in arithmetic, 
descriptive geography, English grammar, algebra, natural philosophy, and 
composition. In the college course for freshmen, first half year, algebra, history, 
geometry; second half year, trigonometry, surveying, practical agriculture, 
principles of stock-breeding, geology. Sophomore class, first half year, Eng- 
lish literature, structural botany, vegetable physiology, elementary chemistry ; 
second half year, entomology, landscape gardening, analytical chemistry, sys- 
tematic botany, horticulture. Junior class, first half year, physics, agricultural 
chemist] y, inductive logic; second half year, physics, rhetoric, animal physiol- 
ogy. Senior class, first half year, zoology, practical agriculture, mental philo- 
sophy, astronomy ; second half year, civil engineering, moral philosophy, 
political economy. Exercises in declamation and composition are also required. 

The system of common school education in Michigan is, perhaps, as good as 
that of any western State, and perhaps not inferior to that of the Ne\^ England 
States. In t!ie new and sparsely settled States, however, whatever the system, 
it is impossible to impart its advantages to all, as may be done where the popu- 
lation is dense. Accordingly great difficulty has been found in the want of 
qualification by applicants for admission to the agricultural college, and the 
preparatory class has been necessary to fit pupils for the proper college course. 
This is felt by the faculty to be a misfortune, and they will gladly welcome the 
day when the preparatory class may be dispensed with, and the standard of 
admission to the college course fixed as high as that for admission to our best 
universities. It is best, no doubt, to educate all classes in our common schools 
together to as high, a standard as possible, and not to separate theni into special 
schools, until they require instruction of a peculiar character to fit them for their 
intended pursuits. 

The buildings at this college are neither elegant nor commodious. They are 
crowded by their present number of eighty-eight students, and we are assured 
that if there were sufficient acconamodation the number would at once be nearly 
doubled. With all these disadvantages, the institution presents every appear- 
ance of earnest, healthy vitality. The farm and gardens are models of neatness; 
the fields are fruitful; the out-buildings, though not expensive, are well arranged; 
the tools well selected and kept in order, and the live stock in such condition 
as to give pleasure to an amateur. It is a public benefit to collect and preserve 
for public inspection so good a variety of animals of pure hlood as are shown 
here. The college already possesses Galloway, Ayrshire, Devon, and Short- 
horn cattle of the choicest pedigrees ; Essex and Suffolk swine; Southdown, 
Ootswold, Spanish merino, and Black-faced Heath sheep ; and it is intended to 
extend this department as rapidly as possible, until it includes cattle, sheep, 
swine, and other domestic animals of all the improved breeds. 

A botanical garden, fruit garden, and orchards of apples and pears are already 
established, and a propagating house and conservatory are to be built immedi- 
ately. An extensive herbarium has recently been added, and the museums 
contain valuable collections in the various departments of natural history. The 
laboratory is sufficient for present purposes, and so is the apparatus for illustra- 
tion in physics. The library contains about 1,200 volumes, and a reading-room 
is open daily to students, where most of the agricultural publications of the day 
are found. There seems to exist a kind and friendly relation between teachers 
and pupils at this institution, quite different from that state of hostility which 
seems the normal condition at ordinary colleges. It is due mainly, no doubt, 
to the good judgment of the officers, and their kind, familiar inier course 
with the students, and, perhaps, something may be claimed for their peculiar 
system of conducting the labor of the students under the charge of the protessors, 
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who tliTis are enabled to maintain a kindly synipathy with the young men, Tbotli 
in the study and the field. 

Regret was expressed that the isolated position of the college compelled the 
officers to provide board and dormitories for the pupils, and deprived them of 
the advantages of female society to so great an extent during their college 
course. This is one of the evils of college education as usually conducted. The 
blessed influences of home, and the softening, civilizing effect of association with 
the pure and gentle of the other sex, are lost just at the period when the pas- 
sionate, inconsiderate nature of youth most needs such restraints, and society, as 
expressed by the poet — 

'^Not only to keep down the base in man, 
But teach high thought, and amiable words, 
And conrtliiiess, aaad the desire of fame, 
And love of truth, and all that makes a man." 

As the only example which we shall be able to present of the special rules 
for the conduct of such an institution in its details of farm operations, we give 
nearly entire the system here adopted : 

RULES. ' ' ' ■ 

Rule 1. At least one week before the commencement of the term in each 
year the superintendent of the farm shall present to the president of the college, 
in writing, a plan of the system of cultivation and management of the farm pro- 
posed for the season, giving in detail the contemplated operations for each field 
and division. This plan "shall embrace — 

1. P>'oposed permanent improvements. 

2. The 'Tops to which each field is to be devoted, together with the variety 
and quantity of seed proposed. 

3. The mode of culture, and the kind and Quantity of fertilizers proposed for 
each crop; and 

' 4. A detailed and accurate description of any new seed or mode of culture, if 
any such is proposed, together with a full" account of the advantages likely to 
be derived therefrom. 

Eule 2. The superintendent of the horticultural department shall, in like 
manner, present a plan of operations for his department, giving the details as 
minutely as possible for each section and subdivision of the gardens and grounds. 

Eule 3. The faculty shall carefully consider the plans presented by the su- 
perintendents, and discuss as fully as possible the principles involved in the pro- 
posed methods, and offer such suggestions and amendments as may seem desira- 
ble for perfecting and maturing the same. The plans as perfected and adopted 
by the faculty shall be carried out in practice on the farm and in the gardens, 
unless modified by the board of agriculture when referred to them. 

Rule 4. The plans for conducting the farm and gardens, as soon as determined, 
shair be recorded in full by the secretary in books kept in his office for that pur- 
pose. : v' 

Rule 5. The professor of agricultural chemistry shall present to the faculty 
a detailed statement of a proposed system for the management, manufacture, 
and proper preservation of manures, having reference to the best and most eco- 
nomical disposition of the same, and the adaptation of special manures for par- 
ticular crops. 

Rule 6. The faculty, after a full examination and discussion of the proposed 
system for the management of nianures, shall determine the plan to be pursued, 
and make suitable provisions for putting into practical operation the plan adopted. 

Rule 7. The superintendents of the farm and gardens shall keep a journal of 
all the work done in each field of their respective departments, and of all trans- 
actions connected with the same. This journal shall be transcribed by the sec- 
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retary once a mqntli into books kept in Ms office for that purpose. The jour- 
nal shall embrace-^ — 

1. A general statement of the weather at the time of preparing the f^oil, of 
pntting in the crop, of cultivating the same, during its growth and at the time 
of harvesting. 

2. A detailed account of the crops raised in each Held arid in the garden, in- 
cluding a statement of the condition of the soil before cultivationj and during 
its preparation for the crop J the method of seeding, with variety and q^uantity 
of seed used, and its preparation for sowing or planting, 

3. Details of the growth of the crops and any circumstances that Eiiay have 
influenced the development or maturing of it. 

4. The time of harvesting the crop, the condition in which it is secured, the 
disposition made of the same, as, where stored, whether sold or not, with the 
yield and general results. 

5. Purpose for which the crop has been cultivated— whether for profit, or to 
test some new variety of plant or method of cultivation. 

Rule 8. A committee shall be appointed b} the faculty at the commencement 
of the term in each year, to prepare and report a series of experiments for the 
next season, which report shall be presented to the faculty at its first meeting in 
October following. 

Rule 9. The faculty shall decide upon the experiments to be made, and the 
manner of conducting the same, aw d shall appoint some one of their number to 
superintend such experiments. Each officer having in charge any experiment 
shall keep a full record of his proceedings in conducting the same. 

Rule 10. Students, who have attained a suitable proficiency in their studieSj 
may be appointed to assist in conducting experiments, and they shall, for that 
purpose, be under the direction of the officer having charge of the same. 

Rule 11. The superintendent of the farm shall present to the faculty, at their 
first meeting in February, a report on the stock belonging to the college, giving 
a detailed account of its condition, mode of management, increase and results of 
the system of breeding, together with such suggestions as he may think- fit to 
make. This report shall embrace — 

1. The number and kind* of horses, their management and condition. 

2. The number and condition of each of the different breeds of neat cattle ; 
the number of grade animals, and the breeds from which they have been derived 
and proposed disposition of the same. 

3. The number and condition of each distinct breed of sheep, and the grades 
of the same, with a statement of the amount and quality of wool produced, their 
management, increase, &c. 

4. Swine. 

5. ' Poultry. 

Rule 12. Each breed of domestic animals shall be so kept as to avoid any 
danger of crossing or mixing with any other breed. Cross-breeding shall not 

be permitted, except to accomplish a definite object, or for the purpose of 
experiment, and then only in accordance with a plan setting forth the object to 
be accomplished and adopted by the faculty, who shall prescribe such regula- 
tions as Inay be necessary for putting the same into practical operation. 

Rule 13. An accurate record of the stock belonging to 'the college shall be 
kept in a book provided for that purpose. The details of the breeding and 
management of each breed shall be carefully and distinctly stated, together 
with the purpose for which each animal is kept, and the disposition made of the 
same. ' 

Rule 14. Por the purpose of imparting to the student an accurate knowledge 
of agriculture as an art, the instructors in the several departments of the collegej, 
in their class exercises, shall illustrate the sciences taught, as far as possible/oj 
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a thorougli discussion of tlie principles involved in the details of the practical 
operations on the farm and in the garden. 

Rule 15. The snpi&rintendents of the farm and gardens shall make an annual 
report on the implements used in their respective departments, giving the re- 
sults of their experience in the use of each implement, and its adaptedness to the 
'}urpose for which it was designed, and its comparative value. Any nev/ imple- 
ment that has been tried during the year shall be particularly described and an 
accurate estimate of it^' merits given: ■ ' ' , 

Rule 16. A committee on buildings shall he appointed each year, who shall 
report to the faculty the condition of the buildings, and recommend such addi- 
tions and improvements as may seem desirable. The faculty shall carefully 
examine the report when presented, and shall make Such recommendations to 
the board of agriculture as they may deem for the interest of the college. 

Rule 17. The sta'te board of agriculture shall determine what proportion of 
the whole number of students on the farm and in the garden shall be assigned 
to each. The list of students si i all be examined eaich week to see that the 
proper proportion is employed in (;ach department. 

Rule 18. Students shall labor both on the farm and in the garden, and the 
alternations from the farm to the garden and from the garden to the farm shall 
be as frequent as the proportion of farm and garden labor, as determined by the 
State board of agriculture will permit, provided that such changes shall not oc- 
cur ofteeer than once a week. 

{April (3th, 1863. Rule 18 was amended by an addition thai one class shall 
work an entire year on the garden, and another on the farm, for the same pe- 
riod.) 

Rule 19. Students shall be employed with a view to their attaining the great- 
est proficiency in the art of farming, without reference to the greatest pecuniary 
gain to the college. 

Rule 20. Work at the college shall be classified as follows : 1. Care of stock; 
2. Care of tools, and repairing the same ; 3. Oarc of grounds arid shrubbery ; 
4. Preparation of ground for crops, ploughing, &c.; 5. Sowing or planting differ- 
ent kinds of seeds ; 6. Weeding and hoeing; harvesting and securing crops ; 
8. Preparation of manures ; 9. Gathering and preserving seeds ; 10. Secretary 
duties, care of books, &;c. 

Rule 21. The faculty shall make such arrangements that each student shall 
perform a proper proportion of labor of the several kinds, as classified in rule 
20.'; 

Rule 22. The superintendents of the farm and gardens shall, once a month, 
dehver to the students lectures on topics connected with practical arrangement 
and management of farms and gardens. 

Rule 23. The professor of agricultural chemistry, shall cause a daily meteor- 
ologic<il journal to be kept, according to the system adopted by the Smithsonian 
Institution. 

Rule 24. Any officer having in charge the development of any of these plans, 
who shall deem any change or modification of them advisable, shall submit to 
the faculty a written statement, setting forth in full the reasons for the desired 
change. Changes or modifications adopted by the Faculty shall be recorded by 
the secretary* 

The iegiskture granted to the college at the outset, salt spring lands which 
sold for '$56,320j and prior to 1805 had made various appropriations amount- 
ing to $112,500. It has also given to the college certain swamp lands, valued 
at $30,000, and the 240,000 acres of scrip granted by Congress, which has been 
located in the Staite, on lands valued at $600,000, thus giving this institution a 
IP agnificent endowment. 



AGRICtLTURAii COLLEGES. 



171 



PENNSYLVANIA. 

** The Farmers' High School of Pennsylvania'' was opened in Centre county, 
on the 16th of Februa,ry, 1859, and its first catalogue gives the names of 119 
students. It was opened under very unfavorable circumstances, the huildings 
being unfinished and with no suitable accommodations. It has struggled along 
under a load of difficulties, (among which a large debt, contracted in part in con- 
structing a huge and ill-arranged building of stone, six stories high and 334 feet 
front, is not the least,) until the present time, when it is hoped the grant of 
Congress may place it on a sure foundations 

In 1862 the institution took the name of " The Agricultural College of Penn- 
sylvania." 

Besides the common error of over-building, the officers of thia college fell 
into another, which has much increased its embarrassments. They fixed the 
charge for board and tuition of students for the year at $100, probably ex- 
pecting from the labor of the students and the increase of the farm a much 
larger contribution to their funds than experience justifies. The amount of this 
charge has recently doubled, and will probably now be found low enough. 

We visited the institution in June, 1865, unfortunately in the absence of Dr. 
Allen, the president, who had then recently been inaugurated as the successor 
of the lamented Dr. Pugh, under whom the college course had been recon- 
structed. A farm of 400 acres of excellent land is attached to the college. The 
soil, though not so diversified as could be wished, is productive. They had on 
the ground 65 acres of wheat, 25 of oats and barley, 60 of corn, with a large 
amount of hay, some acres in a garden and nurseries. Their working stock 
consisted of five mules and two horses, and no attempt had yet been made to 
introduce blood stock of any kind. All the labor is performed by the superin- 
tendent, with one man and the students, who labor three hours a day, in four 
detachments, under the direction of the superintendent. All agree that much 
more labor is required on the estate to bring it up to a proper standard. The 
college is remote from any town or village> and is therefore compelled to provide 
board and rooms for all its students. 

The fact is worth knowing that this college has had constantly a large num- 
ber of students, and usually more applicants than could be received. We trust 
that the people and legislature of Pennsylvania will give this institution all 
necessary support, and that a career of prosperity and usefulness may be per- 
manently secured. 

The course of study, with such extracts from their programme as are deemed 
of interest, will be found below. The preparatory course, in many States, may 
be pursued in the common schools. The faculty and board of instruction con- 
sist of a president, who is professor of political economy and constitutional law; 
a vice-president, who is professor of botany, physiology and horticulture ; a 
professor of surveying, mechanics, and engineering; a professor of chemistry 
and scientific agriculture ; a professor of mathematics and astronomy, and lec- 
turer on tactics ; a professor of philosophy and English literature ; a lecturer on 
veterinary surgery and medicine ; a teacher of book-keeping, and a farm super- 
intendent, with two teachers in the preparatory department. 

REQUISITES FOR ADMISSION. 

preparatory department.— CeTtific8.teQ of good character and fair acquaiut- 
ance with the rudiments of English grammar, geography, and arithmetic. Ap- 
plicants for admission to the first preparatory class will be examined in the 
Studies of the second class. ^ 

Collegiate department.- — Candidates for admission to the fourth class will be 
examined on the studies of the prepaxatpry course, or their eq[uivalents. For 
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admission to any of the liiglier classes, candidates will be examined on the 
Btudies wliich sliall have heen pursued hy the classes they propose to enter, or 
their equivalents. In all cases, certificates of good character must be presented 
before an examination will be granted, 

COURSE OF STUDY. 

Second preparatory class. — Arithmetic, English grammar, geography, read- 
ing, writing, and orthography. 

First j^reparatory. class, — Elementary algebra, history of the United States, 
elementary physiology, book-keeping, English grammar and composition, read- 
ing and orthography. 

COLL^lGIATE COURSE. 

Fourth classijirst term. — -Physiology, algebra, English grammar, and com- 
position. 

Second term,— ^dXmvX philosophy, plane geometry, universal history, gram- 
mar, and composition. 

Third class, first term. — Structural botany, solid geometry, chemistry, univer- 
sal history, elocution. 

Second term. — Horticulture, entomology, trigonometry, surveying, naviga- 
tion, chemistry, logic, elocution. ■ 

Second class^ fii'^t term. — -Political economy, systematic botany, analytical 
geometry, laboratory practice, rhetoric, selected exercises in speaking. 

Second Constitution of the United States, zoology, calculus, physical 

chemistry, and mineralogy (lectures,) laboratory practice, mental philosophy, 
selected exercises in spealdng. 

First class, first term.— Agr\Q,vltnxdl law (lectures,) geology, analytical 
mechanics, chemistry (lectures,) laboratory practice, moral philosophy^ original 
exercises in, speaking. ■ ■ 

Second History (lectures,) astronomy, agricultural chemistry ( lectures, ) 

scientific agriculture (lectures,) tactics (lectures,) evidences of Christianity, ori- 
ginal exercises in speaking. Equivalent studies may be substituted for calculus 
and analytical mechanics; also for chemistry and laboratory practice in the 
first class. 

Latin and Greek are not included in the regular cotirse ; but instruction in 
them is given to students who desire it 

PAETIAL AND ADDITIONAL COURSES OF STUDY. 

To students who are not able to take so high a course in mathematics, per- 
mission will be given to substitute, in place of this study, a more extensive 
prosecution of the study of any of the natural sciences than is required in the 
full course. To those completing such a course of study suitable diplomas will 

be awarded. „','■■,• 

For the benefit of any who wish to acquire general scientific knowledge, and 
special practical information, preparatory to thd" prosecution of farming, a prac- 
tical course may be selected from the regular college studies. This course is 
designed for such as wish to remain for a limited period only, in order to become 
familiar with the various operations of the farm, garden and nursery, and at the 
same time attend some of the classes in the college. This course is not recom- 
mended to any but those who are unable, on account of ill- health or age, or for 
any other good reason, to take either the full or scientific courses ; and no .one 
imder twenty- one years of age will be permitted to take it, without a written 
request to that effect, addressed to the faculty, by his parent or guardian. 
, practical instruction in tactics is given weekly during the whole course. 
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iOWA. 

I give tlie following history of tlie enterprise in this State, in the words of its 
secretary, Peter Melendy, esq., and refer the reader to the frontispiece for a yiew 
of the college building, and to the statement of the architect for a description of 
the' .same ...„■■. ■, ,■ ' 

At the session of the legislature of 1858 an act was passed providing for the 
^^stahlishnaent of a. State agricultural college and farm, with a hoard of trustees, 
which shall he connected with the entire agricultural interests of the State. M. 
W. Robinson, Timothy Day, John Wright, Gr. W. F. Sherwin, William Buane 
Wilson, Eichard Gaines, Suel Foster, J. W. Henderson, Clement Coffin, E. N. 
"Williams and E. H. Day, were appointed the first trustees. Clement Coffin 
and E. H. Williams would not serve. Peter Melendy and John Pattee were 
appointed to fill their seats. 

The institution is managed by a board of trustees, who are appointed by the 
legislature, one being taken from each jndiciaJ district in the State, and embra- 
cing the governor and president of the State Agricultural Society, being in all 
fourteen members. The board serves without pay for their services. Its officers 
are a president pro tem., a secretary and treasurer, and an executive committee 
of three to act during the interim of the meetings of the board. 

In 1858 the legislature passed an act appropriating ten thousand dollars for 
the purchase of a farm on which to locate an agricultural college. A farm was 
purchased in 1859, in Story county, situated about midway between $[evada 
and Boonsbpro, and about thirty miles directly north of Des* Moines. The 
Cedar Eapids and Missouri railroad is now running directly through the farm, 
dividing it so as to leave about one hundred and sixty acres on the north side 
and about four hundred and eighty- eight acres on the south side of the^rail- 
road. The farm contains six hundred and forty-eight acres, and is admi- 
rably adapted to the purposes of the institution, embracing all the leading 
varieties of soil in the State. It is well vfatered by Sq^uaw and Clear creeks 
running through the farm — Squaw creek on the east. Clear creek on the west 
sides, affording an inexhaustible supply of pure stock water. 

Near the centre of the farm there are several fine springs, affording a good 
supply of w^ater. The timber is principally black walnut, oak, elm, white maple, 
linn, cotton-wood, ash, hickory, and numerous other valuable varieties, covering 
about one hundred and fifty acres. The farm is about four "hundred rods long 
from east to west, and about two hundred and fifty -nine rods wide from north 
to south. After deducting the one hundred and fifty acres above described, 
there remain four hundred and ninety-eight acres of prairie land suitable for grass 
and grain. There is probably not far from one hundred and eighty acres of low 
bottom land, about one hundred of which is covered with timber; the remainder 
is equally divided between wet and dry bottom. . 

The low land in the timber is a rich, deep, black, sandy loam, with clay subsoils, 
but not inclined to hold water on the surface. Next west adjoining the tim- 
ber is a fine, smooth, level tract of low land, remarkably well adapted for grass, 
but could by a judicious system of drainage be converted into a n^st produc- 
tive corn land, not excelled in the west. Beyond this to the northwest is a, 
large tract, known in this State as second bottom land, being level, dry and very 
rich, and remarkably productive for almost every crop grown in this latitude. 
The soil is a mixture of black sand, fine gravel, and rich black alluvium and 
prairie soil proper, coinprising perhaps the most desirable soil known to the 
agriculturist. West of this is a large tract of level prairie, the soil being dry, 
glightly intermixed with fine gravel in places, with clay subsoil, being a fail 
representative of the prevailing prairie soil of the State. On the northwes^ 
corner of the farm is a tract of perhaps forty acres of clay soil, moat of which ia 
covered with a heavy groWi;h of oak, walnut, and hickory timber. Though 
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called clay soil, this land is a fair specimen of wliat is known in this State as 
"barrens" and "timber land." The soil is a mixture of prairie and clay, with 
heavy clay subsoil, and is considered the best wheat and fruit laud in the west- 
ern States. On the south side of the farm is about ninety acres of high rolling 
prairie, intermixed with gravel, and well adapted for almost any grain crops, being 
warm and dry, the ravines which intersect it carrying off all surplus water in 
the wettest seasons. The gpavel contained in the soil is mostly on the surface, 
and is turned under by the first ploughing, nearly disappearing after cultivation. 
There are five sand and gravel banks on the farm, furnishing an inexhaustible 
supply for building purposes, and for grading roads, walks and yards. 

There is also on the farm good clay for making brick conyenient to where the 
coll ege is now being built. 

The improvements consist of a good, substantial, brick farm-house, with a 
basement of stone, making a cellar imder the whole building. The house i& 
completed except painting, and when furnished will cost about four thousand 
dollars. The brick were manufactured on the farm. There is also a good barn 
on the place, well finished and painted, of good height, and is forty-two by 
sixty feet in size, capable of providing storage room for grain, and shelter for 
the necessary teams and stock connected with the farm. There is a good stone 
basement under the barn, and a large yard enclosed by a substantiaL fence ; 
also a fine smoke and ash house, fourteen feet square, built of brick. 

A great portion of the work and material used in the erection of these 
buildings was furnished in payment of voluntary subscriptions by citizens in the 
vicinity. • 

There is about four hundred acres of the farm, enclosed by a substantial fence, 
a part of which is built by boards and posts, five boards high, and the remainder 
of rails staked and ridered, eight rails high. The fences are built of good ma- 
terials, and are put up in a very substantial manner. Of the land enclosed, 
about one hundred and fifty-one acres are under cultivation. 

Thereis . a fine young orchard of about four hundred thrifty trees near the 
house, enclosed by a good fence. This experiment has satisfied the people in 
the vicinity that the prevalent opinion that fruit cannot be raised upon our 
open prairies is entirely erroneous. Fine apples have been grown upon many 
of these trees, which had been planted out but Jour years on level open prairie. 
To be successful it only requires ordinary care, such as one would bestow upon 
a corn crop, and the farmers are profiting by this demonstration placed before 
their eyes. About seventy-five grape vines have been planted near the orchard, 
of several different varieties, arnong which are the Concord, Clinton, Isabella, 
and Gatawba. They are doing well, making a fine growth, and producing some 
fruit. 

Building material can be found in abundance on the farm and in the inlmediate 
vicinity. The necessary wood to burn the brick can be procured from down 
timber, which is fast going to waste, and the best kind of clay and sand for the 
manufacture of the brick is found in abundance on the farm. Stone can be 
had within three and a half miles, and lime within six miles of the farm. 

The fari|^, which has been fully described, was purchased at a cost of $5,379 12. 
In consideration of having the college building located at that place, the citizens 
of Story and Boone counties made liberal donations of land, money, labor, and 
materials, to the amount of about seven thousand dollars, to assist in improving 
the farm and erecting the necessary farm buildings. 

Donations.— Story county donated ten thousand dollars in the bonds of the 
county, bearing seven per cent, interest. There is also appropriated the pro- 
ceeds of the sale of five sections of land in Jasper county, known as the Capi- 
tol lands. The value of the lands is about $17,000. 

It was expected that the legislature of 1860 would have made an appropria- 
tion sufficient to conunence the erection of suitable college buildings, but as the 
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^nancial condition of the State would not justify it, an appropriation was not 
asked. At the session of 1863 an appropriation was not expected, as tlie 
whole finances of the State were needed to meet the extraordinary expenditures 
incident to the suppression of the rebellion. Hence nothing had been done to 
add to its prospective revenue since the institution was organized, until the last 
session. We have done what we deemed prudent in opening a farm and erecting 
thereon buildings suitable for a dwelling for a farmer, and also shelter for the 
crops and animals. 

Beyond the expenditures necessary to place the farm under a fair state of 
cultivation, the trustees did not feel justified in making appropriations from the 
limited amount in their hands, but preferred reserving the best of the assets 
for an endowment to meet the expenses of the institution when in operation, 
hoping that when it had the ability, the State would make the needed appro- 
priation for college buildings. But during this time the people of the State 
generally supposed that the buildings were erected, and that the college would 
soon be open to the public, and many applications have been made to receive 
students. Had it not been for the extraordinary condition of the financial mat- 
terv?. of the State, such wonld doubtless have been the condition of the institu- 
tion on the opening of the present year. It is now about seven years since the 
purchase of the college farm. If all this could not have been done, a general 
expectation, or hope at least, was felt by its friends generally, that the farni 
would be open for experimental husbandry. . Even this could not be accom- 
plished, under the circumstances, without involving an expenditure which it 
was thought would not be justified by the people of the State, unless the eolr 
lege institution was fully provided for. 

In July, 1862, Congress appropriated to the several loyal States in the Unionj 
for agricultural colleges, 30,000 acres of land for each senator and representa- 
tive in Congress. The amount under this grant to the State of Iowa was 
240,000 acres. The State of Iowa, at the special session in September, 1862, 
accepted the grant with the conditions imposed therein. The lands have been 
selected by an agent every way competent, appointed by the governor and ap- 
proved by the board of trustees of the college, as required by the acceptance 
law of the State, and they have been approved and certified to the State. 

They embrace sorne of the best unentered lands in the State, and when pre* 
pared for sale, will command the attention of immigrants. As the interest on the 
proceeds of the sales of these lands is exclusively devoted to meet the annual 
expenditures of the institution, there will be a fund soon created to sustain the 
institution. This munificent grant having relieved the board from any anxiety 
in regard to the future endowment of the institution, they felt that a portion of 
the reserved assets might safely be used to place the farm in a condition to ex- 
periment upon crops, the purchase of several of the leading races of improved 
animals of all kinds, and testing their value by crossing on native breeds, best 
mode of feeding, shelter, &c., and in beautifying the farm with useful trees 
and shrubbery, and preparing fully for the work contemplated in the establish- 
ment of the institution. 

Such is a brief history of the institution under the management of the board 
of trustees, which is almost exclusively confined to the farm and the operations 
thereon. The next point is the college proper, and the course of studies to be 
pursued themn, which are specified in the organic law as fallows, with some 
other provisions in regard to students, &c. 

The course of instruction shall include the following branches, to wit : nat- 
ural philosophy, chemistry, botany, horticulture, fruit-growing, forestry, ani- 
mal and vegetable anatomy, geology, mineralogy, meteorology, entomology, 
zoology, veterinary art, plane mensuration^ levelling, surveying, book-keeping 
and such mechanical arts as are directly connected with agriculture. Also, 
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siicb. other studies as tli.e trtistees may from time to time prescribe, not incon- 
sistent with the purposes of this act. 

The board of trustees shall est<abiish such professorships as they may deem 
best to carry into effect the provisions of this act. Tuition in the college herein 
established shall be forever free to pupils from this State over fourteen years of 
age, and who have been residents of the State six months previous to their ad- 
mission. Applicants for admission must be of good moral character, able to 
read and write the English language with ease and correctnessj and also pass a 
satisfactory examination in the fimdamental rules of arithmetic. 

The trustees, upon consultation with the professors and teachers, shall from time 
to time establish rules regulating the number of hours, to be not less than two 
in winter and three in summer, which shall be devoted to manual labor and the 
compensation therefor ; and no student shall be exempt from such labor except 
in case of sickness or other infirmity. 

Objects of the Institution. — The Iowa State Agricultural College has for 
its object, to associate a high state of intelligence with the practice of agricul- 
ture and the industrial or mechanic arts, and to seek to make use of this intelli- 
gence in developing the agricultural resources of the countiy and protecting its 
interests. It proposes to do this by several means : 

J.. As a purely educational institution, its course of instruction is to include 
the entire range of natural sciences, but will embrace more especially a practical 
bearing upon the every day duties of life, in order to make the student familiar 
with the things immediately around him, and with the powers of nature he em- 
ploys, and with the material through the instrumentality of which, under the 
blessing of Providence, he lives and moves and has his being ; and since agricul- 
ture does this, more than any other of, the industrial arts, it follows that this 
should receive by far the highest degree of attention. The course of instruc- 
tion is to be thorough, so that it will not only afford the Btiident the Jacts of 
science, but will discipline his mind to habits of thought and enable him 
fully to comprehend the abstract principles involved in the practical operations 
of life. In doing this, it is not deemed possible to educate every agricul- 
turist, artisan, mechanic, and business man in the State, but to send out a few 
students educated in the college course, that they, by the influence of precept 
and example, may infuse new life and intelligence into the several communities 
they may enter, A single individual who is thoroughly educated in the princi- 
ples and practice of an art followed by a community, will often exert a more salu- 
tary influence upon the practice of this art by the community, than would 
result from sending the iv/wle com?numtij to 8l school of lower order than that 
v/hicli he attended. A single practical school of the highest order in Paris, 
(the Ecole Poly technique,) during the last generation, made France a nation 
celebrated , alike for profound philosophers, great statesmen, able generals and 
military men, and civil engineers. If one high school of practical character is 
established, subordinate schools affording the elementary education of the latter 
will follow in due time., 

2, As a practical edmation, the trustees of the Iowa Agi-icultural College 
have adopted the fundamental principle, that whatever is necessary for man to 
have done, it is honorable for man to do, and that the grades of honor attached 
to all labor are dependent upon the talent and fidelity exhibited in performing 
it. It is further considered essential as a part of the student's education that he 
be taiight the practical application, in the field and laboratory, of the principles 
of his studies in the class-room ; and manual labor is also necessary for the pre- 
servation of health, and the maintenance of the habits of industry. An inci- 
dental but not unimportant result of the operations of these principles is a re- 
daction of the cost of tuition by the value of the labor, so that the college can 
take students at very low rates of admission. 

All students, without regard to pecuniary circumstances, are, therefore, obliged 
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to perform manual labor as an essential part of the college education, and disci- 
pline and training. In these respects consists a most essential difference 
between the idea associated with manual labor and that. of all other attempts 
made heretofore to combine manua.1 labor with study. Instead of the idea of 
poverty and want being associated with thos^ who labor, that of laziness and 
worthlessness is associated with those Yv^ho .refuse to work efficiently, and the 
experience of established institutions has already, most assuredly, shown that 
no young man of whom there is any hope for future usefulness in life is insen- 
sible to the disgrace which thus attaches to the lazy, who will work only as they 
are watched, and cheat their fellow students by refusing to do their share of the 
labor assigricd them ; and nothing is more conclusively settled than that those 
students who are most studious and industrious in class, work the most effi- 
ciently, and are the most trustworthy, in the performance of their daily work. 

3. As an experimental institution, our college has an unbounded field for 
labor. The principles of agricultural science, which shall ultimately constitute 
the subject of instruction in its class-rooms, will be a prominent and important 
branch of it. The development of no other department will yield richer and 
more lasting results, or confer more substantial benefit upon agricultural practice 
than this. Much time, however, is required to make thorough and reliable 
experiments — they will not pay at once. As well might the farmer expect to 
■reap his crop the day he sows his grain. They will, however, ultimately pay a 
thousand-fold, as have the practical application of the sciences of electricity, 
heat and optics, in the present day, paid for the* half century of apparently 
impractical, purely scientific investigations that led to the results now obtained 
through' them. 

The design of this institution is different from all other educational institutions 
in the country, excepting one in Pennsylvania and one in Michigan,, now in 
successful operation. By the union of labor and study they are both placed 
in their proper position, and thus only are exhibited in their true dignity. Here 
they are taught to walk together, and that separation is degrading to both. 
The student's mind and hands are first prepared to promote skill and success 
in the important and honorable occupation of cultivating the soil, bat he will be 
almost equally fitted to fill with honor any other position in life. There is thus 
supplied a practical and equal education, so much needed by the great body of 
our farmers, and cheap enough to be embraced by all. " The farmer who 
claims such an equal education for his son, feels an imj^erative necessity for an 
institution such as this. He sees that the son of a farmer who has been a four 
years' course at our old colleges returns with his eyes and his thoughts and the 
best of his mind directed away from the objects which worthily and ■asefully 
occupy his father and his brothers. He is useless and inferior in the sphere 
of his home; he cannot labor; he must go from home; he is cZnmz from it ; 
he can do nothing but enter a profession, and in any profession he may enter, 
if he cannot make a conspicuous mark, he is a miserable thing at best, 
and almost certain * to fall into ruinous habits and to become their yictim. 
And the unhappy and disappointed lather loses not only the cost of his 
education, his own struggles and expended energy, but in three cases out of 
four ^7ze son Mmself. How difterent the case in circumstances which such an 
institution as ours is destined to establish ! The boy, in great part, aids to work 
out his own education. Instead of dragging on his lather, he aids him ; instead 
of wasting his physical abilities, through want of exercise, he labors and devel- 
ops them; v/hile his mind is being stored with both practical and refining knowl- 
edge, his hands are educated to expertness in a thousand operations, and his 
body to grace and strength. How delightful will be the meeting between the 
graduate of our agricultural school and his father and brothers ! He has stores 
of information for them, and there is a mutual interest and subjects of conver- 
sation in everything aroi^nd. The proud and gratified father will bleaks the 
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means by whicii his highest wishes have heen accomplished/^ So plain is the 
; need of this course of training even to the dullest mind, and so plain is the 

L method of establishing it, it is Tvonderfnl up to this day that such' schools are 
only comroencing in this country. 

I he inquiry will naturally be made in regard to the cost of educating and 
sustaining a scholar in the college for one year. In the Earmers' High School 
of Pennsylvania the price for board, lodgiag, washing, fuel and lights is fixed 
at $200 per annum. The cost in our institution would not exceed this sum, 
from which would be deducted the amount credited for labor on the farm. The 
tuition is made free by law. 

The financial condition of the institution is in a healthy state. The State 
has given to the faum proper S10,000, and she has property for this small 
outlay amounting to $59,8^4 39. The land is worth $10,000 more than the 
State gave for it, thus making the farm proper worth to-day $69,834 39, and 
with the munificent grant from the government, valued at $480,000, makes a 
. grand totar value of $567,834 39. At the last session of the legislature a 
sufficient amount was appropriated to complete the college bnildifig. At the 
last meeting of the board the contract was let to responsible parties to com- 
plete the building by September, 1867. The following , is a description of the 
building, by the architect, Mr. O. A. Dunham, of Burlington, Iowa. 

Description of the Iowa State Agricultural College building. -^Th^ outline of 
the ground plan is that of the letter E, one hundred aud fifty-six feet in length 
by seventy feet in width, through wings which are so arranged that they can 
be extended at any futiu-e time as may be desired. The building is five stories 
in height — first story nine feet, second story fourteen feet, third and fourth stories 
twelve feet, attic story ten feet six inches. Forty-two feet of the central por- 
tion of principal front projects seven feet, with a veranda ten feet in width. 
At the ends of the principal front there are two towers twenty-one feet square^ 
projecting four feet from face of main walls. The principal tower rises to the 
height of one hundred and thirty-six feet, and at the elevation of one hundred 
feet there is a bell-turret, with projecting balconies on the four sides, to accom- 
modate those who wish to view one of the most beautiful prairie landscapes in 
the west. The principal story is gained by ascending a flight of stone step.s of 
ample dimensions, landing upon the veranda heretofore mentioned. After pass- 
ing through the entrance doors, which open into a hall eight feet in width, to 
the right is the reception room, sixteen feet by twenty-four feet; opposite is the 
president's suite of rooms— -parlor, sixteen by t^Y en ty -four feet; chamber, sixteen 
by sixteen feet, with ample closet room. Opposite these rooms is the library, 
eighteen feet by forty, located in the central part of the building. There is a 
corridor of ample width running through the centre of the building and wings 
in each story. After leaving the library room, turning to the left, on the right 
side of the corridor, is located the museum, eighteen by fifty-two feet, which 
is fitted with cases and shelves for specimens. Returning back to the hall, to 
the right is the entrance to the lecture-room, which is in the north wing of the 
building, thirty-four by fifty feet, with seats around on the arcs of circles, radia- 
ting from the lecturer's stand. In the rear of the lecturer's stand is a doorway 
communicating with the museum, for the more ready introduction of anatomical 
and other specimens upon the lecturer's desk and stand. It is the design to 
have around the walls of this room a series of pictures, painted in oil, represent- 
ing scenes in the life of the agriculturist and the arts and sciences. Ke tracing 
our steps, we return to the corridor, and approaching the library, to the right 
and on each end of the library room there will be found the two principal stair- 
casesv eight feet in width, circular in form, incased in two octagon towers lead- 
ing from the basement to the attic story. Further on down the corridor is to 
be found the recitation rooms. At the ends of the veranda, on the principal 
fronts stepping down four steps into an area of nearly the width of the veranda, 
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tlie principal entrance to tlie basement story, is found lialls and corridors run- 
ning the same as those described in tbe principal story. After passing througb 
ihe doorway to tbe left is the steward's room; to the right is the laboratory, 
and adjoining is the bath-room. At the end of the long corridor, entrance is to 
be had to the dming-room, which is thirty-three feet by forty feet. Passing on 
through the dining-room, to the left is to be found the kitchen, twenty by 
twenty-four feet, fitted with range, sink, pump, and boiler. Opening out of the 
kitchen is a doorway leading to cellar below, and another door leads to a pan- 
try for dishes, with communication with dining-room. Further along is to be 
found a scullery and store room of ample size. There is a door from the kitchen 
communicating with steps in the area to exterior. Beturning to the long corri- 
dor, and passing by one flight of principal stairs, and opening the door on the 
right hand, can be found the laboratory, a room eighteen by thirty-six, with 
closets and other fixtures. This is bcit a temporary location for the laboratory, 
^s it is the intention to put up a building somewhat isolated from the main build- 
ing for that purpose. Further along, passing the other staircase and turning to 
the rigbt, are to be found the wash-rooms, sixteen by twenty-two feet. Oppo- 
isite is the laundry, sixteen feet by twenty-two, and at one end of the laundry is 
the dry-rooni, fourteen by sixteen feet. In front of these rooms, and running 
parallel with the front, is to be found four large servants* rooms and one large 
room for the housekeeper. There are five external doors in this story, four: 
leading out of the corridors, and one out of the kitchen. 

Ascending either of the flights of stairs, and lan'ding in the principal corridor* 
of the third story, can be found in the rear of the central portion of the building: 
and over the library room the armory, sixteen by eighteen feet, opposite the - 
cabinet room, sixteen by eighteen feet, Returning and passing dawn the cerri-^ i 
dor either way can be found professors' and recitation rooms, fifteen by eig¥tem?: 
feet, and twenty-one students' rooms, fourteen by sixteen feet each. 

The fourth and fifth stories are nearly the same as the third^ each Btorffom^ 
taining thirty rooms, each ten feet by fourteen feet, and two imitation room^, 
each fourteen feet by twenty. There is a cellar seven feet higk imder the dining- 
xoom, kitchen, laboratory, and corridors. Also fuel vaults in rmr of cellagR-unfer 
laboratory. The , building is heated with eight hot-air furnace. OpgQsite to 
where the warm air is admitted into the rooms there is a ifiegister of %Uq same 
•capacity as that of the warm air register, to draw off the vitiated air downwairds, 
by flues built in the hollow core of the walls. There is also a smalli register 
near the ceiling line, for summer ventilation, opening into flues which w^tlL con- 
duct it to the summit of the roofs. The basement storj is faced up. withs cut- 
stone seven feet above the ground. The walls above ariebmilt of briGk.. €ut- 
istone dressings to the doors and windows, with string and belt courses ofr the 
same- The roof is of the Mansard style, covered witJn slates in two patterns. 
The roof of the centre portion of the building is made^ to rise at a more SiCute 
angle, to give the principal entrance more prominence,, and tfi> give a more, pleas- 
ing sky outline, AH the openings have circular heads. The east?, northj , and 
south sides stand upon a terrace extending out 100 feet from the w^lls of" the- ( 
building. The outer edge of the terrace is some five feset above: the natm'al 
formation of the earth. The terrace will have two- fountains and oth^r. aggro- 
priate decorations, 

MASSACHUSETTS, 

The Massachusetts Agricultural College was iucorporated in Ii6B,: andy.by 
subsequent acts, one-tenth of th© land scrip granted by Congress to the State " 
was assigned to the college as a fund with which to buy a farm. Two-thirds 
of the income of the remainder of the scrip was granted to the college for its 
majntenancej the other third being ^iten to the Institute of Technology ^ sitnat®4 



180 



AGKICULTUKAL JREPOET. 



in Boston. With the avails of the tenth, and ?ome private aid, an excellent farm 
of nearly 400 acres has been purchased in Amherst, about 100 miles west of 
Boston, in the valley of the Connecticut. The cost of the farm was about 
$40,000. The sum of $'75,000 has also been raised by the town of Amherst 
and private subscribers, for the purpose of erecting buildings. The legislature 
has appropriated SIO, 000 for contingent expenses, and advanced the like arnount, 
to be refunded out of the income from the land scrip. A president has been elected, 
and plans for a college building have been procured, and preparations are made 
for its immediate erection. No definite course of study has yet been established^, 
but the following extract from the annual report of the trustees indicates the 
general system ia contemplation ; 

PLAN OF ORGANIZATION. 

The estate, which comprises nearly four hundred acres of excellent land, 
affordiag great variety of surface and soil, is to be furnished with model farm 
buildings, to be erected from time to time, as the increasing productiveness of 
the farm shall require; to be supplied with farm implements of the most approved 
kinds, and stocked with a variety of the best thoroughbred and other animals 
that we may be able to procure; the farm to be conducted, primarily, for the 
education of the pupils, by way of illustration in agriculture, horticulture, botany, 
stock-groAving and other rural affairs. 

A college building, to be immediately erected for lecture and recitation rooms, 
library, museums of natural history and of farm implements and products, chemi- 
cal laboratories, halls for exhibition and military drill, armory and chapel, and 
rooms for the president, librarian, and other officers. 

A president, who shall reside at the farm, aiid have general charge of its affairs 
under the trustees ; a faculty, composed of the president and resident professors, 
who shall administer the government and execute the prescribed regulations ; 
and a farm superintendent, who shall direct the ordinary labor, arid manage the 
details of business on the farm. 

The following departments, under such professors and assistants as may be 
necessary: A department of agriculture and horticulture; a department of 
physics, mathematics, and engineering ; a department of natural history ; a de- 
partment of chemistry ; a department of political economy, intellectual pliiloso- 
phy, and Christian morals; a department of comparative anatomy and animal 
physiology, including veterinary surgery and medicine ; a department of modern 
languages and literature ; and a department of physical education, including 
military tactics. The general course of study to be four years, with provisions 
for shorter elective courses. 

For admission, students to be sixteen years of age, and to pass such exami- 
nation as is re€[uired for admission to our normal schools, and such further ex- 
iUnination as shall be prescribed. Manual labor to be required daily of every 
Mudejit, as may be arranged by tlie faculty, who may allow compensation for 
lextra work. Tuition to be fixed by the trustees, with such fre0 scholarships as 
may he established by public and private bounty. 

COOTECTICUT. ' , ■ 

In this State the avails of the grant of Congress have been given in charge 
to ¥ale College, and the school of agriculture has been connected with the Shef- 
field Scientific School. 

From the high character of this ancient and well-endowed college, we may 
safely conclude that it will furnish the best possible illustration of the expe- 
diency of uniting an agricultural college with other institutions. In another 
place, some objections to such an arrangement are suggested. These objections 
^ire, in substance, discussed by the authorities of Yale in the paper which fol^ 
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lows, and we gladly avail ourselves of their statement of their views on the sub- 
ject ' , ■ ■ V, , . , . , 

We give below the full programme of this institotion. The course of study 
is well considered, and being far more in detail than any other published in this 
country, will be of great value to those engaged in the work of organizing col- 
leges under the recent act of Congress. The first or preparatory year is not de- 
voted especially to agriculture, and might be omitted or modified. 

SHEFFIELI) SCIENTIFIC SCHOOL OF YALE COLLEGE. 

Course of agriculture — 'Conditions of admission. — The full course of instruc- 
tion for students in agriculture occupies three years. Applicants for admission 
must be sixteen years of age, and must bring satisfactory testimonials of good 
character. To profit by the instructions of this course, they should be familiar 
with rural affairs, as acquired by some years' residence on a farm. They must 
also sustain an examination in the following books or their, equivalents : Arith- 
metic— Thompson's Higher Arithmetic ; algebra — Day, or Davies ; geometry^ 
Davies's Legendre ; plane trigonometry— Loomis, or Davies ; the elements of 
natural philosophy — Loomis, or Olmsted i English grammar, geography, and the 
history of the United States. 

To the shorter course of seven months persons are admitted on the same con- 
ditions as above, save that no examination is required. 

PROGRAMME OF STUDIES. 

First Of preparatory year, first term. — English Rhetoric, exer- 

cises in composition. i^7•e7^cA ^Fasquelle's Course, De Fiyas' Beader. Fkysics 
— ^Silliman's Principles. Chemistry— Youm^ir'B. Mathematics— Davies' An- 
alytical Geometry, spherical trigonometry, surveying. 

I Second te7'm. — ^7^^Z^5/^— lib etoric, exercises in composition, practical exer- 
cises in elocution. French— Fa^qnelle, De Fivas. Physics — ^Siiliman's Prin- 
ciples, gind lectures. C/^ew^^'^^ry— Youman's. Mathematics — -Descriptive geo- 
metry and geometrical drawing. Botany — -Gray^s First Lessons. 

Third term. — French — Selections from Classical Authors. PAysk'^ — Silli- 
man's Principles and Academical Lectures. Chemistry, Mathematics — Prin- 
ciples of perspective. 5o^^z?^^— Gray's Manual. Drawing — Free-hand prac- 
tice. 

Second year, first term — Agriculture — Chemistry; structure and physiology 
of the plants; water, atmosphere, and soil, in their relations to vegetable pro- 
duction ; improvement of the soil ; tillage, drainage, amendments, and fertilizers ; 
lectures. Experimental and analytical chemistry, in their agricultural appli- 
cations ; daily laboratory practice, j?'re?^c7i-- continued. German— W ood- 
bury's Method. Meteorology — Academical lectures. 

Second year, second term.- — Agriculture— Q}ie.m\^irj and physiology of do- 
mestic animals ; digestion, respiration, assimilation, and excretion ; composition, 
preparation, and value of the kinds of fodder, milk, butter, cheese, flesh and 
wool, as agricultural products ; lectures. Experimental Chemistry — hah or SLtory 
practice. French and Gei'man continvLed. Physical geography —lectmer^. Zo- 
ology —lectmeQ. 

Third term. — Horticulture and kitchen ^^zr^Ze?^^7^^— Propagation, training, 
and culture of fruit trees, the vine, small fruits, and vegetables ; lectures. Mtn- 
eraZo^3/~Lectures and practical exercises. Experimental Chemistry— Lihbom- 
tory practice. French or G^er?72ayz— continued. Drawing — Free-hand practice. 
Exc?irsions — Botanical, zoological, &c. 

Third year, first term.— Agriculture — The staple grain, forage, root and 
fibre crops of the northern States; their varieties ; soils adapted for them; pre- 
paration of soil, seeding, cultivation, harvesting, and preparation for market ; 
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lectures. Agricultural zoology— On^m. and natural history of domestic ani- 
mals ; insects useful and injurious to vegetation ; lectures. Geology~D'd^\iQj^ 
Manual, French or 6^e/'»^^^^^^selections. Excursions — -Agricultural, zoologi- 
cal, geological, &c. 

Second term. — rAgriculture — Kaising and care of domestic animals, charac- 
teristics and adaptation of breeds ; cattle for beef and draught ; the dairy j sheep 
for wool and mutton ; horses, swine; pasturing, soiling, stall-feediug; tobacco, 
hops, &c. ; Lectures. Forestry- — Preservation, culture, and uses of forests and 
forest trees; Lectures. Humari anatomy and pJiysiology ; JuQctur^^. Agricul- 
tural botany — Weeds and noxious plants; Lectures. French or German. 

Third term. — Rural economy — History of agriculture and sketches of hus- 
bandry in foreign countries. Adaptation of farming to soil, climate, market, and 
other natural and economical conditions. Systems of husbandry, stock, sheep, 
grain, and mixed farming; Lectures, Farm accounts — Lectures and practical 
exercises. Excursions — -Agricultural, geological, zoological, and botanical. 
in the studies of the course. 

The students will be required to make full written reports of the lectures, 
and will be subjected to annual and final examinations. The instruction of 
the first year will be chiefly by recitation ; that of the second and third years 
by lecture. The lectures will reflect as faithfully as possible the most recent 
state of science and the most improved practice. All the courses of lectures, 
&:c., will be fully illustrated by specimens, experiments, and demonsti'ations. 
Collections of plants, seeds, woods, and' vegetable products ; of minerals, rocks, 
soils, and fertilizers; samples of wool; casts and drawings of improved stock; 
specimens of birds, and of injurious insects in all stages of development, will 
be provided in the. agricultural nauseum. Many important topics in agricultural 
practice, not mentioned in the above brief programme^for example, the selection 
and care of implements, farm buildings, fencing, plan of work for the year as 
adapted to the season, &c., methods of conducting farm experiments, &c., &c. — - 
will be suitably discussed. Weekly excursions in the neighborhood, and occa- 
sionally to a distance, under direction of the professors, will teach the modes 
of observing natural objects, especially plants and insects useful and injurious 
in agriculture, and will furnish illustrations of good stock, ©f farm buildings, of 
orchards, market gardens, use of implements, &;c. The agricultural warehouses 
of New Haven are well-stocked museums of implements and machines, accessible 
to students. Like some of the best agricultural colleges of Europe, the school 
has at present no connexion with a farm. In ©onsidering what disadvantage 
this may prove to the student, it should be remembered that the details of 
farming cannot be learned, advantageously iii an agricultural school. They are 
only to be acquired during a long apprenticeship on the farm. No young man 
is well prepared to attend an agricultural school who is not praGtically familiar 
with most of the ordinary operations of farming. What he is to learn beyond 
this is mainly communicable by the teacher, wiih such aids as the lecture-room 
and museum can furnish. Their deficiencies may be almost wholly supplied 
by excursions to neighboring farms, and gardens. A few hours' walk or ride 
will bring the classes to good illustrations of dairies, of improved stock of many 
varietie»s; will exhibit the culture of most kinds of crops under a variety of 
circumstances which no single farm can imitate, and which will greatly enhance 
the value of the instruction to be derived. A portion of time corresponding to 
what would be properly spent upon a college farm, were one connected with 
the school, will accordingly be devoted to excursions. A library and reading- 
room supplied with American and foreign agricultural books and periodicals 
will be provided at an early day. Features of the course to which attention is 
especially called are the following : 

1. The comparatively high standard of admission has the advantage of 
securing sucli an amount of mental discipline as to fit the pupil for rapid 
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progress, and enables him in tliree years to go through a course equal to tliat 
occupying four years in most agricultural colleges. The earnest student mil 
find no difficulty in preparation for admission, as the subjects he is required io 
know are taught in all the high schools. 

2. Unusual attention is given to French and German, The agricultural 
literature of these languages is more abundant, and, in its scientific aspects, 
more advanced than that of English. The educated farmer should be able to 
read them with ease, in order to keep pace with the rapid progress now making 
in the theory and practice of liis art. It is intended that the student^hall read, 
during the latter part of his course, standard French or Grermau agrictdtoal 
works, in the place of the usual classics. 

3. A feature deemed highly important is experimental chemistry, pursued 
in th^ laboratory for several hours daily during the second year. The student, 
after learning from lecture or text-book the characters which belong to sugar^ 
starch, phosphoric acid, casein, gypsum, guano, and other substances of agri- 
cultural significance, takes them into his own hands, prepares, examines, or 
analyzes them under the teacher's guidance. He thus fixes and makes definite 
his knowledge, and, what is of the greatest value, he learns how to observe, 
exercises his vision to accuracy and delicacy, and trains his judgment to rely 
on proof, and to discover the fallacies and sources of mistake which embarrass 
the unaccustomed observer. He leSirns the precautions needful in planning and 
executing an experiment, acquires confidence in truth, and arrives at a jtfst 
estimate of his powers of perceiving and appreciating facts. The discipline and 
culture attainable in this way repay a thousand-fold the time and labor expended 
in the laboratory, though the student might have Jput little actual use for his 
laboratory acquirements in after life. A person of ingenuity would, however, 
learn much directly beneficial to him; would fall into habits of experimenting 
that could not fail to make him useful in advancing practical knowledge ; would 
become able, for instance, to study the problems of the manure- shed and feedbag- 
trough with results of high value to himself and the world. 

Shorter course— To meet the wants of those who have not time to attend £he 
full course, and especially to accommodate young farmers who cannot leave 
home occupations during the summer months, the instruction is so arranged that 
the more important practical topics, viz., practical agriculture, agricultural 
chemistry and physiology, agricultural zoology, physical geography, forestry, 
&c., are discussed during the full and winter terms of each year, (September 
13 to April 12, with vacation of two weeks, from December 19 to January 3 ) 
Those who desire can thus attend, during seven months of the year, the shorter 
course, being such a selection of the most useful exercises from the studies i)f 
the full course as will occupy their time profitably, " * 

State students, — Arrangements have been made by the State of Oonneeiient 
for admitting to the school a certain number of pupils gratuitously. According 
to the law, all candidates for this bounty must be citizens of the Stat6, aiid 
preference will be given to such as are "fitting themselves for agricultural and 
mechanical or manufacturing occupations, who are or shall become orphans 
through the death of a parent in the naval or military service of the United 
States, and next to them to such as are most in need of pecuniary assistance."" 
The appointments are to be distributed, as far as practicable, among the several 
counties of the State, in proportion to their population. The appointing board 
consists of the governor, lieutenant governor, and three senior senators, #ith 
the secretary of the school, Professor Brush, to whom applications may l>e 
addressed. 

I^EOTUCKT. 

The legislature has established the agricultural and mechanical college mm-m, 
of the several colleges of Kentucky University, recently removed to Lexingtoji. 
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We learn tbroiigli private sources that by private enterprise a magnificent estate 
of about 430 acres, including Ashland, the home of Henry Clay, and an 
adjoining residence, with finely ornamented grounds, has been already purchased 
for the agricultural college, and that students will be received in the fall of 
18G6. The college, though connected with the university, will have a separate 
government, availing itself, however, of the aid of professors in other depart- 
ments. Already about $250,000 has been procured for the college, and the State 
has granted its land scrip for 330,000 acres to the institution, on condition that 
three students from each of the one hundred representative districts be educated 
there free of tuition. • 

NEW YOKE. 

Mr. John Delafield and others, Ovid, New York, as early as 1853 procured 
a charter for an agricultural institution to be established at that place, by the 
name of the New York State Agricultural College. About 700 acres of land 
were purchased, and buildings erected sufficient to accommodate 150 students, 
la a report of January, 1860, it is said that a president had been elected, 
and earnest calls were made upon the public to subscribe the funds necessary 
for opening the college for students. It appears that the institution was in 
operation two terms, when, upon the breaking out of the rebellion, the president 
was called to the field, and the college was closed. 

For some reason not publicly explained, the legislature of New York at first 
granted the avails of the grant of Congress, not to the State agricultural college, 
but to the people's college at Havana; bat; by a subsequent act of 1865, 
granted the same to the Cornell University, to be received upon certain condi- 
tions, unless the people's college should comply with certain other conditions 
which, it appears, have not been complied with. The principal condition of the 
grant to the Cornell University was, that Mr. Ezra Cornell should fulfil his 
oiFer to give the university $500,000. This he has done, and the institution is 
to be established at Ithaca, the place of Mr. Corneirs residence, where 200 
acres of land have been secured and preparations are making for building, and 
where, it is hoped, the agricu-ltural college of New York may find a permanent 
abiding place, 

NEW JEESEY.. 

The legislature of New Jersey has granted to the Rutgers Scientific School, 
connected with Rutgers College, the income of- her land scrip, to. be devoted 
to the uses specified in the act of Congress. 

Although the income of* the scrip sold was estimated at only $1,200 for the 
year 1865, eight pupils were received on the SOth of September, suitable rooms 
and instruction being provided at the college. A farm of 100 acres has beeil 
purchased for about -$15,000, said to be conveniently located, though at what 
distance from the college does not appear. Provision is made for forty 
students, to be received on nomination by the respective counties, free of 
tuition fees, and an excellent course of study, which want of space compels us 
to omit, has been established. This experiment, as combining a union with 
another college and an experimental farm, will be watched with peculiar in- 
terest. It has at least the merit of economy and speedy organization, 

VEEMOHT. 

The legislature of Vermont has decided to Unite her agricultural college witli 
the Univex-sity of Vermont, at Burlington. The plan of organization is substan- 
tially the same as that of Massachusetts, already given. It is proposed to 
have a farm of 150 acres or more, with stock and Implements for illustration 
and experiment. 



AGRICULTURAL COLLEGES. 



KAisrsAS. ■ : 

The Kansas State Agricultural College, formerly the Bluemont Collegej 
" opened under tlie auspices of the State in September, 1863/' (says tlie super- 
intendent of public instruction,) **arid lias been doing a great and good work 
in tbe education of teacliers, and in training young men and women fox actiye 
business life, and also in fitting tliem to graduate from the highest course of a 
first-class collegiate institution." A president and four professors are em- 
ployed, and the number of students was 113, as shown by the catalogue of 
1865. The ages of the students range from 9 to 27 years, there being a large 
preparatory class. The college is at Manhattan, and has 80 acres of land, a 
college building, and the foundation of a library. The annual expenses are 
estimated at only $4,000 a year. A boarding-house is about to be erected, 
and the institution, now in iis infancy, has. large prospective means. It is be- 
lieved to be the only agricultural college where females are instructed. We 
have not at hand any definite programme of its course of study. 

MAU^E. 

After much discussion, the agricultural c( liege of Maine has been located at 
Orono, and is to be conducted as an independent institution. No buildiDgs have 
yet been erected, and no plan of organization has been pubashed. 

So far as can be learned, no other agricultural colleges than those above 
noticed have yet been established. The Maryland Agricultural College, es- 
tablished as early as 1857, and still in operation, has a farm attached, but is 
rather a school of general education than of agriculture distinctively. 

THE MECHANIC ARTS. 

The act of Congress provides that colleges maintained by its provisions 
shall teach, not only such branches of learning as are related to agriculture, 
but such as are related to the mechanic arts. 

Massachusetts has granted the income of about one-third of her fund to the 
Institute of Technology, where the mechanic arts receive special attention, and 
her agricultural college is therefore regarded as released from obligation to 
teach the mechanic arts, further than they are essential to agriculture. 

A good water-power, with shops of various kinds, or steam or caloric power 
for want of water, are greatly to be desired connected with every agricultural 
college. The act of Congress calls for earnest attention to the department for 
instruction in the branches related to the mechanic arts, which seem to have 
been nearly overlooked. It is hoped that the subject may receive due con- 
sideration in the organization and progress of these institutions. 

We close our paper with the following conclusions : 

1. Public sentiment and the public good re(j[uire a more practical course of 
education than our literary colleges afford, with more attention to modern and 
less to fincient languages. 

2. Colleges established under the act of Congress should " teach such branches 
of learning as are related to agriculture and the mechanic arts,'* both scien- 
tifically and practically, so as to prepare their students to labor and to teach in 
the highest branches of their respective pursuits. 

3. If the means are sufficient, these colleges should be independent, and not 
united with existing colleges. 

4. But one such college in a State should be established. Experimental 
farms or stations, or subordinate schools, may be organized in counties or dis- 
tricts. 

5. Manual labor for practice and education is essential to education in agricul- 
ture, and should be required of all students in colleges which have farms attached. 
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6. "Farins for experiment/ illnstratioii, and practice, witli live stock and farm 
implemehtSr are essential to strictly agricultural 

7. WTiere means for independent institutions are wanting, a half-year system 
of study in winter, and labor at liome or on an experimental farm in summer^ is 
practicable. , ■ ' 

8. The promotion of equality, and tbe dignity of labor, being principal objects 
in our government, we find no models for our agricultural colleges in the aristo- 
cratic communities of Europe, 



POPULAR VARIETIES OF HARDY FRUITS. 



BY F. R, ELLIOTT, CLEVELAIfl), OHIO. 



The following is a continuation of articles descriptive of fruits, published in 
the reports of the Department of A^jriculture for 1662, 1863, and 1864 : 

LARGE EARLY. 

Synonyms. — G-ros Precoce, De St. Jean, I)e St Jean Eouge, Gros d' Alex- 
andre, Gross Frtih, Precoce d'Esperim 

Fruit, — Size — medium to large. Eorm— ^roundish, oblong, compressed, 
projecting considerably on the side of the suture. Suture— deep, and termi- 
nating in a projecting point towards the back or beyond the axis of the fruii 
Skin — downy. Color — pale orange in the shade, fine bright orange red, and 
marblings or spots of deeper red in the spn. Flesh— pale orange, separating 
freely from the stone; juicy, rich. Stone— much flattened, oval, sharp on the 
front, perforated along the back, from base to apex. Kernel— bitter. Season- 
early in July. 

vigorous growth, with large, broad oval leaves, tapering towards 
the footstalks or petiole, and with little ear-like appendages in place of glands. 
An abundant bearer, an old variety from Prance, and one of the very best 
earlj sorts known. 

, . APPLES. ■ 

DUCHESS OF OLDENBURGH. 

Fruit — Size — medium to large. Form- roundish, flattened. Skin— smooth, 
with ^ light bluish bloom. Color — light and deep rich red, washed, striped and 
splashed on a yellow ground. Stem — short. Cavity — -acuminate. Basin— deep, 
wide, even, regular. Calyx — large, nearly closed. Flesh— slightly yellowish 
white, sharp sub- acid, juicy, and, when well ripened, pretty rich. Season- 
September, and often keeping into October. 

Tree, — An upright, vigorous, hardy and healthy grower, with dark-colored 
shoots and broad, dark-green, coarsely serrated leaves. A profuse bearer, ap- 
parently adapting itself to all soils and situations, and yielding a fruit of great 
value for marketing and for cooking purposes. It is of ILussian origin. 

■ .'■■■FAMEUSE.^, 

Sywmyms.—VommQ de Heige, Sanguineus, Snow. 

Fruit. — Size — medium. Porta — ^roundish, somewhat flattened. Skin— - 
smooth. Color — a greeilisl^ yellow ground,, mostly overspread in the sun with 
a clean rich red; in the shade the red is pale, streaked, and blotched With the 
dark-saed. Stem — slender. Cavity— narrow and funnel-shaped. Calyx— smalL 
B^aia*— iiaiTOw and shallow. Flesh— remarks^bly white, tender, juicy, negative 
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character, "but deliciousl^ pleasant, with a slight perfume. Gorfe— close, emails 
compact. Seeds — ^light brown, long and pointed. Season— October and to 
December. 

Tree.— Hardy, healthy, moderate grower, of a rather diverging habitv with 
dark-colored shoots and long narrow leaves, bearing annually a fair crop, with 
a profusion in alternate years. A rich but dry or well-d^-ained soil seems to 
suit it best. No orchard in the north can be -counted as complete without this 
variety ; for while its fruit is not of the highest character, it is just so good 
that everybody likes to eat of it; and when cooked, it is white, puffy, and 
delicious. Of French origin. 

CHERRIES. 

LOUIS PHILLIPPB. 

Fruit.— Bize — medium. Form— roundish, slightly oval. Color — dark, rich 
red. Flesh— red, tender, juicy, sprightly, lively acid. Pit— small- Stem- 
short to medium. Season — -rather late, say middle of July. 

Tree, — Of the morello class, quite vigorous, and forming a good-sized tree, 
with sharply serrated, broad, oval-shaped leaves ; an abundant bearer of a fruit 
that has no equal for canning purposes, and when fully ripe is very fine for the 
table. It is worthy a place in all collections, however small they may be. Of 
French origin. 

GREAT BIGARREAU OP MEZEL. 

iS3/?»o?iym5.----Monstr.eaux de Mezel, Bigarrean Gaubalis. 

i^rw^^.— Size— very large. Form— obtuse, heart-shaped, flattened on sides. 
Surface— uneven. Color-— dark reddish purple, becoming apparently quite 
black at maturity. Stem— long, rather slender, in a rather deep and regular 
cavity. Pit — -large, oval. Flesh— purplish red, firm, a little coarse, juicy, sweet 
and good, but not of the highest flavor. Season— last of June and early in July. 

Tree.— A strong, vigorous grower, rather crooked while young, becoming at 
mature age a broad, open, spreading tree, with large leaves, and producing 
abundantly a fruit that commands the highest price in market. It is possible 
the Great Bigarreau or Large Red Prool may be identical, but as there is some 
question of it, we have omitted the names in our synonyms. The tree is of 
French origin, and came to this country with a loud flourish of trumpets- 
While young it is not a great bearer, but when the trees have acquired some 
twelve or more years of age they are good and regular bearers. 

GRAPES. 

' ^ DIANA. 

Fruit. — Bunches — medium, very compact, occasionally shouldered. Berries^ — 
above medium size, round, pale red. Skin — ^thick. Flesh- — ^tender, with some 
pulp, very sweet, juicy, with a rich musk flavor that is very strong until the 
fruit is fully ripe, and then often offensive to some persons. It colors its fruit 
as early as the Concord, but, as a rule, does not really mature it much earlier 
than the Catawba. Its berries hold well, and its thick skin enables it to withstand 
changes of temperature better than thin-skinned ; hence , the Diana improves by 
being left upon the vine until after pretty severe frosts. As a variety for pack- 
ing and keeping it has no superior. For wine purposes many claim it to be very 
valuable; our impression is that it has too much of the foxy character to ever 
make a very fine white wine. A dry and poor gravelly soil suits it best ; on 
deep rich soils it inclines to make too much wood. It was grown from see*d of 
the Catawba by Mrs. Diana Crehore, Milton, Massachusetts. 

Fra?2^.— Bunches — ^medium or above. Berries— above medium, yet not large, 
loosely and evenly distributed on the bunch, which may often be termed double- 
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shouldered. Oolor—liandsome pale red or wine-color, almost translucent. 
Mesli—inelting to the centre, highly flavored, juicj, sweet, vinous. Skin— thin 
and tender, with little or no coloring matter, except in the outer corticle. 
Seeds^few and small. It ripens about with the Concord, while its quality 
more nearly compares with a fully ripened Qatawba than any other sort. The 
vme is a healthy grower, with rather short-jointed wood, hroad, three-lobed light 
green fohage, thkt in most sections at the north has not mildewed ; but in 
Missouri it has not sustained a favorable character, and may prove valuable 
only for northern sections. It originated with 0. W. Grant, of lona island, 
i\ew York, probably from a seed of Gatawba. 

ROGERS NO. 4. 

i^mt-~Bunches— large ; very compact. Berries — very large, round, black, 
With^a thick, blue bloom. Skin— rather thick. Flesh— with some pulp ; melt- 
ing, juicy,^ sweet, sprightly vinous, sub-acid. Eipens with the Concord, to which 
it IS superior in quality. The vine is a vigorous, strong grower ; an early and 
good bearer, and quite hardy and free from disease of mildew. This, with Ko. 
15, which we figured in the Department Eeportfor 1863, will undoubtedly prove 
the most valuable of many seedlings originating with Mr. E. S. Eogers, of Salem, 
Massachusetts. The leaves are broad and dark green, fi ve-lobed, exhibiting 
strongly the , native f^x grape, cla^^ 

■ 'PEARS. " 
BEURRE D^AREMBERG. 

, Si/nonyms.—I)uc d'Aremberg, Colmar Deschamps, L'Orphelines, Deschamps, 
1^ Aremberg Parfait, Beurre des Orphelines, Orpheline d'Engheim, Soldat La.- 
hoxaeif of some. 

Fruit. — Size — - above medium. 
Form— obovate, obtuse pyriform, ta- 
pering toward the stem, where it 
oftennerminates in a fleshy junction. 
Color— dull, pale green, becoming at 
maturity a light yellow, clouded with 
green, and with traces and patches of 
light cinnamon russet. Stem— short, 
stout; sometimes with, but oftener 
without, depression. Calyx — small, 
with short, closed segments. Basin- 
full medium depth. Elesh— white, 
juicy, melting, vinous. Core— medi- 
um. Seeds — light brown, acutely 
pointed. Season — December tb 
March. 

Trees.—Vexj hardy ; commencing 
to bear early, even when grown On the 
pear root ; a good,, healthy grower, 
with long- jointed wood of yellowish 
brown color, dotted with pale gray 
specks. Leaves— narrow, sharply 
and finely serrated. A warm, rich, 
yet loose soil, seems to suit this vari- 
ety better than heavy clays. It is a 
good bearer, the fruit hanging well 
upon the tree, and may be gathered and packed in barrels, as with apples, to 
be brought into a warm room and ripened as desired, from time to time. It is 
of Belgian origin, and has often been confounded with Grlout^^M^ 




Pitts VIU. 




Puts IX 




Plate X. 




POPULAK VAEIETIES OF HAEDY FEUITS. 



BEURRE COIT. 

Fruit,— Bize — ^above medium. Form— obtuse pyriform ; slightly aiigul 
Color— rich brown russet, mostly pvei^spreading a yellow ground, with 
brownisli red cheek in the sun. 
Stem— rather short, with an occa- 
sional lip-like at its junction ^ith 
the fruit. Cavity-^shallow, with 
unequal projections. Calyx — - 
with segments nearly erect, sur- 
rounded by depressed, crescent- 
shaped furrows, in a shallow basin. 
Core ^ small. Seeds — blackish. 
Flesh— yellowish white, melting, 
buttery, juicy, sweet, vinous. 
Season— last of September and in 
October. 

Tree. — Hardy, vigorous, up- 
right grower, becoming spreading 
as it matures, with dark-brown 
shoots, and broad vs^aved leaves, 
with rounded serratures. The tree 
is productive, and comes early 
into bearing on the pear roots. 
;lt originated with Oolonel H. H. 
Cpit, of Euclid, Cuyahoga county, 
Ohio, and is of such excellence as 
to deserve a place in all collec- 
tions. 

Oiir outline drawing was made 
from a . small specimen, while our shaded drawing was from a full-sized fruit. 




KTRTLAND. 



Synonyms, — Seedling Seckel, 
Kirtland's Seedling, Kirtland's 
Beurre. 

l'>^^i/.— Size^medium, or a 
little above. Form— obovate, 
obtuse pyriform. Color — -a rich, 
deep yellow, overspread with cin- 
namon russet; in the sun many 
of the russet spots become almost 
red. Stem— usually stout ; of me- 
dium length; curved. Calyx — 
short, refiexed, persistent. Ba- 
sin — shallow. Gore — ■ small. 
Seeds — ■ short, ovate, blackish. 

Flesh — ^^white, melting, juicy, 
sweet, aromatic. Season — Sep- 
tember; 

Trce,—kx\. upright grower, 
with short-jointed, stout, yelloT^r- 
isli-brown shoots, and irregularly 
but sharply serrated leaves, with 
stout petioles ; a hardy, healthy 
sort, partaking in its habits very 
much of its parent, the Seckel, 
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from seed of wliich it was grown by T. Kirtland, of Malioning cotinff, 
Ohio, It is an earlj and productive bearer on the pear root, and succeeds 
admirably on the quince. 



DOYENNE iSIEULLE, 

Synonyins. — ^Bergamo tte Sieulle, Beurre SieuUe, Sieulle. 
Fruit. — Size— medium to large, Form— roundish, a little irregularly de- 
pressed, and, tapering slightly 
toward the stem. Oolor-*--dull, 
yellowish green, broadly sha- 
ded and marbled with bright 
red on the sunny side, and 
with many large reddish rus- 
set specks. Stem— stout, me- 
dium length, planted in a deep 
cavity, sometimes presenting 
appearance as of a swollen lip 
on one side. .Calyx— with 
broad feflexed segments. 
Basin — shallow. Flesh — 
\ white, melting, juicy, vinous*' 
Core — large. Seeds— large, 
dark brown. Season— No- 
-vember to January, 

T;r£fe.-^A vigorous, upright, 
' rather compact grower, with 
' moderately stout, rather long- 
jointed wood, of a brownish 
olive color, and regularly 
speckled with large grayish 
white specks. Leaves with long 
slender petioles, light green, 
ovate acuminate, waved and finely serrated, of French origin, and althoijigh 
known, does not seem to have received the attention that it deserves, probably 
because, its fruit at the usual time of exhibitions in the fall is unripe, and, 
again, is gone before midwinter shows. The tree on the quince root is one of 
the best growers and bearers in the. whole collection, and it ripens just when 
the eai'iier varieties of fall pears are about gone. « 

REINE €LAUDE PB BAVAY, 

i^^m^'^.— Size— large. Form— -roundish, oval, oblong. Color— greenish yel- 
low, with stripes and splashes of green, covered with a thin bloom. Suture- 
medium, apex dimpled. Stem— short and stout, planted in a rather deep 
cavity. Flesh— yellow, sugary, juicy, rich, excellent. Stone- — small, from 
which the flesh separates freely. Season— early in October, 

Tree.— A vigorous grower, with smooth branches, large, ^b^^ 
pointed leaves, with rounded irregular serratures ; very productive, of foreign 
origin^ and a valuable acquisition to late fipening Varieties^ 

prince's yellow gage, 

\ Sv7^o?^2^w^.-T~American Yellow Gage, White Gage, Harvest Qage, 

i<r«i<,^Size----abo ve medium. Form— oval, broadest near the stalk Su tuf©*-*- 
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a mere line. Color — golden yellow, a little clouded. Bloom — ^white and 
abundant, riesh — yellow, sugary, rich, sometimes a little dry, separates 
freely from the stone. Stem — about one inch long, set in a small I'ound cavity. 
E-ipens at the north early in August, at the south about middle of June, where 
it is said to become quite juicy and to ripen gradually, thus forming one of the 
most valuable varieties. At the north its hardiness and productiveness, to- 
gether with its rich sugary character and fine show*, mialke it indispensable in' 
tlie market orchard, • 

Tree.— A healthy grower, with short-jointed, smooth branches, glossy leaves, 
and forming a large spreading head. 



THE PEACH-ITS PROPAaATM, CULTITATIOJf, TARIE- 

TIES, ETC. 



BY ISAAO PlHtLfiir, BUGHTSTOTTN, NEW JERSEY, 



This delicious fruit justly claims a large share of attention^ nofc only among 
those who are greatly benefited by its cultivation, but by those who have only 
a small plot of ground to devote to fruit. The ease with which it is raised, its 
generous return for the slightest attention, and its unequalled flavor, renda* it 
one of the most desirable fruits for the orchard or garden. It is proposed in this 
paper to state briefly a few facts, gathered from a long- experience, as to its 
propagation, cultivation, varieties, &c, 

PROPAGATION. 

In the selection of seed it is desirable to procure it from localities where 
diseases have not made their appearance. For a number of years the best seed 
in market was procured from Accomac, Virginia, and other counties on the 
Peninsula, where almost all the trees were seedlings. In the preparation of the 
seed for planting, the usual custom with nurserymen is, in the month of October, 
to clear a space of ground, excavate to the depth of three inches, fill this exca- 
vation with the stones, and cover over with earth about two inches in depth. 
As a protection against too severe freezing in the winter, some boughs, or stalks, 
or straw may be thrown over the whole. In the spring, as early as the stones 
begin to open with the swelling kernel, the bed may be opened and the kernels 
carefully gathered and planted, in rows four and a half feet apart, and at a 
distai^ce of about four inches froni each other. The stones tha,t have not 
opened niay be cracked with 0, hammer, and the kernels planted in the same 
manner.' ' ■ ■ ' ■ ■ ■ 

Plough and cultivate the young seedlings until they are of proper size for 
budding, T^hich will be about the 10th, of August or earlier, according to 
latitude. Buds are generally chosen from thrifty orchard trees of three or four 
years' growth, as being better matured th^n those taken from one-year-old trees 
in the nursery rows. The operation of budding is simple ; an expert hand setting 
as many as two thousand in a single day. The bud is cut about one inch in 
length, the eye being in the 'middle. The bark will very readily cleave from 
the wood, and, in all cases where the bark of the budding limb is free, the plan 
of budding without the wood is preferable. A slit, corresponding in length 
with the bud, is made in the seedling, as near the ground as possible, and the 



bud insertedj wliere it is secure by being wrapped about with strands of 

Hiissia mat, or otlier convenient wrapping material, care being taken to leaye 
the eye of tlie bud exposed. In a few days the bud will have adhered to the 
wood of the tree, when the wrapping may be removed. Early the following 
spring the seedlings should be cut off as near to the bud as it can be done without 
injury — say one-half inch above it. Then, for the six weeks following, the 
stump which is left must be kept clean^ frotn suckers, so that the growing bud 
may have the benefit of this strength of the root. By the falling of the leaf the 
inoculation will have attained the height of four to six feet, according to the 
soil. It is not desirable that the trees should be grown in highly manured ground, 
or that they should attain a large size the first year. 

PLANTIJ\G, CULTIVATION, PRUNING, ETt!, 

In all cases, peach trees should be planted when of one season's growth. The 
time of planting, whethei' fall or spring, is immaterial. In very severe climates, 
the spring would be preferable ; but in all the peach-grovv^ng belt of the United 
States, the choice between fall and spring planting is of little account. For 
orchard planting, the ground should be marked out in furrows, about eighteen 
or twenty feet apart, and the trees planted to about the same depth as they 
stood in the nursery. The side limbs and tops should be cut off, leaving a 
straight stem of the desired height for form'Dg a head. If the trees are jplanted 
in the fall this trimming and topping should be deferred till spring. Low heads 
are desirable. When the heads begin to form proper care should be taken to 
prune out all unnecessary limbs, leaving three or four limbs in proper position 
to form the future tree. Shortening in about one-half the growth for the second 
and third years after plai^iting, and keeping the inside of the trees clear of use- 
less growth, is all that is required in the way of pruning before the trees commence 
bearing. The borers,, which enter the body of the tree at or a little below the 
ground, should be removed from year to year. Many remedies for their prevention 
have been recommended, but experience , has demonstrated that the best preventive 
is personal inspection of each tree, and removing with a knife, or other suitable 
instrument, the borers. Peach trees will succeed in any soil that will grow corn 
or potatoes, and rec^uire about the same cultivation as those crops. No manures 
are required until the trees have borne their first crop. After the first crop one 
hundred bushels of wood-ashes, or three hundred pounds of Peruvian guano, or 
four hundred pounds of some standard super-phosphate, or four hundred pounds 
of bone-dust, to the acre, will restore the trees and prepare them for the next 

''y}:'' ' VARIETIES.'. ' 

Among the hundreds of varieties which have teen cultivated, and which swell 
the columns of nurserymen's catalogues, there are about twelve which amply 
sir^ce for general cultivation. Those varieties, which I shall recommend as 
.possessing the qualities of fine flavor, succession in ripening, hardy growth of 
tree, and general fruitfulness, have been tested by me through a long and suc- 
cessful experience in the cultivation of the peach, with the exception of the Halo's 
Early, v/liich is of recent origin. This laUer variety has been fruited by me for 
three years, both in the orchard-house and in the open air. In each case it 
has been fruited side by side with the Troth's Early Ked, which latter has for 
years held the position of the earliest market variety. . The Hale's Early ripens 
at least, two weeks in advance of the Troth's. It is larger, of fine flavor, and 
promises to be one of the most valuable and profitable additions to our peach 
list, since it increases the length of the peach season by two weeks. In order 
to fill up a gap between the Hole's Early and Troth's I am now engaged in 
producing a new variety by hybridizing. 
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LIST OF VARIETIES FOR GEIVERAL CULTIVATION, GIVEN IN THEJR ORDER OF 

RIPENING. 



These varieties will afford a succession of fruit from the beginning to the end 
of the peach season. I attach descriptions of each: 

Hale's Early. — A new and valuable early peach ; vigorous and healthy 
tree, and an abundant bearer, Eruit — medium size, nearly round. Skin — 
mottled red, with dark red cheek. Flesh — white, melting, juicy, and high- 
flavored. Glands — globose. Flowers — large. Season — last of July, and first 
of August. Freestone. 

Troth's Early Rkd. — Fruit — small, round, uniformly red. Flesh — white, 
slightly red at the stone; not of first quality as to flavor, but one of the most 
valuable market varieties on account of its early ripening. Glands — globose.. 
Flowers — small. Season — 1st to 15th August. Freestone. 

Large Early York. — This truly excellent peach is known by many names*, 
such as Livingston's New York Eareripe, Honest John, New York Rareripe,. 
Haine's Early Red, Walter's Early, &c. Fruit — above medium, roundish. 
Skin — whitish, dotted with red, with beautiful red cheek. Flesh — white, very 
juicy, and of excellent flavor. Season — middle of August. Flowers — smalL 
Glands — globose. Freestone. 

0 RA wford's Early. — A very popular, yellow-fleshed variety. Fruit—large, 
generally oblong, but variable as to shape. Skin — yellow, with red cheek. 
Flesh — yellow and juicy, and slightly acid. Flowers — small. Glands— globose. 
Season — last of August. Freestone. 

Yellow Hare ripe. — A variety ripening at nearly the same time as the 
Crawford's Early, and much esteemed on account of flavor. Fruit — large, 
roundish, the suture extending half-way round. Skin — orange-yellow, with 
rich red cheek. Flesh — ^yellow, but red at the stone. Flowers — small. Glo- 
bose glands. Freestone. 

Olumixon Freestone. — An old and highly esteemed variety. Fruit — 
large, roundish, a little swollen on one side. The skin is pale, dotted profusely, 
with a beautiful cheek. Flesh — white, tender, and very rich. Flowers — ^small. 
Glands — globose. Season — first of September. 

Reeves' Favorite. — Fruit — large, roundish, slightly oval. Skin — yellow, 
rich red cheek. Flesh — deep yellow, red at the stone, rich and melting. 
Glands — ^globose. Flowers — small. Season — 10 ih to 15th September. 

Stump the World. — Fruit — large, slightly oblong. Flesh — white, red 
cheek, of excellent flavor. Eipens about the middle of the peach season, just 
following the Oldmixon Freestone, which it closely resembles in size, appeal ance 
and flavor. Flowers — small. Glands — globose. 

Crawford's Late. — This has no rival as a yellow-fleshed variety. Its large 
size, beautiful appearance, and unapproachable flavor, make it a deserved favorite 
among growers. Fruit — large, roundish, with shallow suture. Skin— yellow, 
with dark red cheek. Flesh — deep yellow, and red at the stone. Glands — 
globose. Flowers — small. Kipens from middle to last of September. 

Ward's Late Free. — A fine, white-fleshed, productive variety. Skin — 
white, with crimson cheek. Flesh — white, slightly red at the stone, excellent 
flavor. Flowers — small. Glands — reniform. Season — ^last of September. Free- 
stone. 

Smock. — A well known late variety, very productive, and valuable as a 
narket peach, on account of its bearing transportation. It is also a favorite for 
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domestic purposes for pickling, preserving, &c. Fruit — large, oblong. Skin — 
light-yellow, mottled with red, with red cheek when ripened in exposed places. 
Flesh — yellow, but red at the stone. Glands — reniform. Season — last of 
September and 1st of October. Freestone. 

Heath —A clingstone variety, of most delicious flavor. Fruit — large, ob- 
long, narrowing to both ends, with distinct suture on one side. Skin — whitish, 
but slightly tinged when grown in exposed places. Flowers — small. Glands — 
reniform. Season — from 1st to 10th October. 

Another list, combining, in many respects, qualities common to the above, 
might be made ; but on the w^hole I consider the list given as possessing more 
qualities for commendation than any other. 

Peach-growing, as an industrial pursuit, is steadily increasing. With the 
opening by expresses and otherwise of such markets as Boston, Albany, Troy, 
Portland, New Haven, Buffalo, and all considerable towns and cities north of 
New York, the demand has been so much increased that when peaches are re- 
ceived in fair condition in New York, no such gluts as distinguished that market 
some years ago, when this fruit was thrown into the dock by boat-loads, are 
known. At present the eastern market receives the main supply from the 
Peninsula, bounded by the Chesapeake bay on the west, and the Delaware bay 
oil the east. This comprises the State of Delaware, and a portion of the States 
of Maryland and Virginia ; but the greater part of the supply comes from the 
State of Delaware. The extension of the Delaware railroad from Wilmington 
south, through the whole length of the State, and through some counties of 
Maryland south of Delaware, and the running of a through train during the peach 
season to Jersey City, has opened up one of the finest peach-growing districts in 
the United States, to one of the best markets. In the summer of 1864 there 
were received at Jersey City, by the Delaware peach train, three hundred and 
thirty-five thousand (335,000) baskets of peaches. Add to this about one hun- 
dred thousand (100,000) by Adams's express, and three hundred and sixty-eight 
thousand one hundred and eighty (368,180) by the Camden and Amboy railroad, 
(the greater part of which were Delaware peaches re-shipped at Philadelphia,) 
making the amount received in New York city from the Peninsula eight hundred 
and three thousand one hundred and eighty (803,180) baskets. The receipts 
during 1865, from the same source, amount to over that number. New Jersey, 
during the above year, furnished about half as many baskets as the Peninsula 
for the New York market. In the west, the great markets of Cincinnati, Louis- 
ville, Chicago, St. Louis, &c., have stimulated peach-growing to a great extent, 
so that in certain portions of Ohio, Indiana, and Illinois, this pursuit has become 
a great source of wealth. 



NEW VARIETIES OF GRAPES. 



BY S. J. PARKER, M. D., ITHACA, N. Y. 



In this brief article I wish to notice a few grapes either entirely new, or now 
receiving public approbation, but hitherto neglected; and even yet comparatively 
unknown. Perhaps no new grape is, at the present moment, more largely cul- 
tivated, or better proven, than — 

Ives's Seedling. It was found a chance seedling growing in the garden of 
H. Ives, esq., of Cincinnati, Ohio ; and he being at that time secretary of the 
Cincinnati Horticultural Society, introduced it to its members and gave cuttings 
to them. These fell, among others, into the hands of Mr. Waring, George Gra- 
ham, esq., and Dr. Kittredge, who are, if my information is correct, with Mr. 
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Ives, to l)e accredited for the proving of this valuable grape, and annouuciiig it 
to the public. 

Various conjectures have been made as to the parentage of this new and ex- 
cellent vine. At one time Mr. Ives attributed it to the Madeira, just as too 
many give foreigu-birth blood to every good fruit. But its wonderful resistance 
to the rot and mildew of Cincinnati proves it to be eminently native. Others, 
of whom the intelligent George G-raham, esq., is one, see the characteristics of 
the Hartford Prolific in it. But the fact that "it so closely resembles the Hart- 
ford Prohfic as not to be distinguishable from it, except by its clusters/' as says 
Mr. Washburne, of Illinois, is no reliable proof on this point, in my opinion. Air. 
Graham says, in almost the identical language just given, it "is probably a seed- 
ling from the Hartford Prolific, as the vine bears a strong resemblance to that 
variety, and can be scarcely distinguished from it, except in time of ripening 
and coloring, which, in the lyes, is much earlier than the other." 

It has also been attributed to the Concord and other seed. Its parentage can 
never be certainly known, and hence we must take it as it is, Its history (since 
its discovery and the distribution of cuttings to the gentlemen named) is this : Mr. 
Waring, "who is a cultivator of grapes," first made wine of it, but was, on the 
first trial, not very successful. So vigorous was its growth, so excellent its habits, 
that he multiplied his vines. "Dr. Kittredge, his neighbor, also, about the same 
time, made wine of it; his grapes being fally ripe." Eminent success attended 
the Dr.'s experiment, as his wine proved to be a red wine, similar to a fine Bar- 
gundy. This seems to have confirmed our Cincinnati grape friends, so given to 
wine-making, in their estimate of the value of this grape. 

Mr. Waring, in 1863, had two acres in fruitage, and Mr. Graham informs me that 
"the two acres, in 1863, 1864, and 1865, sufi'ered very little from rot or mildew, 
and produced 450 gallons of wine to 'the ^<t\^,m those seasons when the Catawba 
and otJier*g7'apes were a failure.''^ Here 1 take occasion to say, that I would 
not have tiie American or European reader of these pages suppose, because cer- 
tain writers at Washington, Philadelphia, Cincinnati, and elsewhere, coiistantly 
make mildew and ro^ the test of value in a grape, that therefore all our citizens 
necessarily have the same rule. I live in the Cayuga valley, where I'ot in fed 
grapes does occur to some, and at times to serious, extent. 13ut mildew is never 
to be complained of. Such are most grape regions in this country, so entirely 
free, that wherever mildew is named, the hias of the writer's locality must bo 
taken into consideration as an exception to the general rule. But the resistance 
of Ives's Seedling to the evils of the Cincinnati locality is high praise of it, as 
it promises to become, at no distant day, their wine grape. The wine made of 
Ives's Seedling >4n 1864 sold for $4 50 per gallon." The vintage of 1865 
was worth more. "Wines of Catawba and other natives were not worth more 
than. {^2 per gallon" at the same time. ; 

Description.— lv(d°>^B Seedling is a large, dark purple or black grape, growing 
in a medium to a large bunch, beautifully compact and neat in its appearance. 
It conta"ns much sugar and a fine, high aroma. The vine is very vigorous, 
*'the stock strong, and producing canes of one-year's growth sometimes twenty 
feet long." The leaf is hardy and resists the attacks of insects and disease. 
General appearance resembles the Hartford Prolific^ but is more free in its 
growth, and earlier, prolific, and more profitable. 

George Graham, esq., whose words I have quoted so often, says: "I have 
analyzed this wine, which is a very popular wine with the Germans of our city, 
and consider it one of our best native wines. The wine oF 1864 contains 13^ 
degrees of alcohol. The must in the press-room averaged about 86 degrees. 
The wine is a beautiful claret color, delicate in flavor, and by many considere.d 
equal to fine Burgundy." Such being its character, by the testimony of such 
gentlemen as I have quoted, this vine will be widely diffused and proven. A 
permanent red or claret wine is not a common American wine. Our northern 
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wines, whateyer their color, easily lose it in the second fermentation, A real 
claret grape will fill a wide gap in our grape demand. 

miller's seedlings. 

Next we name the seedlings of Samuel Miller, esq., of Camdale, near Avon, 
Pennsylvania. I had supposed the mountain-protected lands of Lebanon county, 
PeiHisylvania, peculiarly favorable to the grape. But iii writing to Mr. Miller 
of the entire freedom of vines in central New York from mildew, I said that a 
vine in the Cayuga, Crooked lake, or other valleys of New York, seriously in- 
jured or entirely ruined by this disease, would be a curiosity ; he replied, " 1 
have it by the cart-load." Such being the unfortunate locality of Mr. Miller, 
on the latitude of mildew, the seedlings he has raised deserve the more notice 
fey every one ; and he the credit ofperseverance,as wellas ofbeingoneofour best 
seed planters of the vine. 

One of the seedlings raised by him, less generally valued, but quite diffused 
everywhere, is 

Thb Louisa. — This was grown from seed sent to Mr. Miller by Mr. Long- 
worth, of Cincinnati, Ohio. It is considered by most as a mere common Isabella. 
It certainly is cm Isabella. Its value is realize^d only in those places where the 
common Isabella fails t© ripen to the delicious excellence which it attains where 
the writer lives. Where no Isabella will ripen, it is, of course, a failure. 
Where the common Isabella is in its prime, it is not specially needed. But in 
that midway region I am pointing out, it is an acquisition, and good every- 
where. 

DcscripHon, — Louisa is a large grape, on a quite large bunch, more shouldered 
than the common Isabella, and its pulp less and sweeter. Well ripened and 
cared for, it is a choice grape. The vine grows far more freely than its parent, 
the Isabella, with larger and stouter roots. 

Mar'I'HA. — This is^'probably the best of Mr. Miller's seedlings. It was ob- 
tained from Concord seed in the following manner : Soon after eating the Con- 
cord, for the first time, Mr. Miller found himself reasoning in his own mind, "if 
such a grape could be got, as Mr. Bull says, 'in the second generation' of a 
wild fox-grape, will it not go on and improve still more f He saved and 
planted seed. Five plants survived the second year; were transplanted into 
good but unprepared ground, set about six feet apart, staked, and numbered I, 
II, III, IV, and Y. In a few years numbers I and II bore afeAV berries, which 

tasted good." The next season number I bore a crop that was admired by 
all who saw it. Number II bore a few berries, as.it has since continued to do, 
but no sufficient crop; and on that account I fear it is not worth propagating. 
K umber ly also bore that year, and was a large, excellent black grape. Since 
that time numbers III and V have fruited. Number III is a white grape which 
promises well; number V a black, late grape, resembling, in color and shape, 
the Concord, but three weeks later than its parent, and of course not as valu- 
able. They have been named— No. 1, Martha; No. 2, Eva; No. 3, Macedo- 
nia; No. 4, Black IlawJc; No. 5, Young America, 

Martha, I named after Mrs. Miller, of Camdale, Pennsylvania. It is large 
in its berry and bunch, more shouldered than the Concord ; pale yellow, with 
a delicate bloom ; few seeds, and these small, no pulp worth the name, and, as 
many excl iim on eating it, " sweet as honey," with a line spicy aroma ; per- 
fectly haray and healthy. It is, in a word, a white Concord, with all the ex- 
cellencies of that grape, with merits of its own. Such being the case, its diffu- ' 
sion must be very extensive. It has, as yet, been proven in but few places, but 
those h;;.ve further confirmed its value* No white grape on the whole list of 
American grapes stands as high in its reputation as this. If in the vineyard 
and garden, east and west, it sustains its reputation, then at last we have a 
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white grape worthy the name ; for the Rebecca, good as it is, is a mere dwarf 
in its growth; the Lydia, vigorous but comparatively tasteless; the Cuyahoga, 
one of the finest imaginable clusters, but late and insipid ; the Spencer, small 
and flavorless ; and others with equal faults. But Martha teems a tough, hardy, 
vigorous, sweet, early grape, just suited to the broadest domain of our grape 
lands. Its wine is also praised; for at the east, though the Concord makes a 
fair wine, we have yet to see a bottle of the highest wine excellence. Martha 
makes a delicate white wine, with aroma enough to be called by its admirers 
" superb." The vine loads itself with its fruit. 

Eva.— This is No. 2 of Mr. Miller's five Concord seedlings. It is a white 
grape, admirable in quality. If Miss Eva will only become prolific, and deco- 
rate herself with fair and full clusters, she will have a name; if not, she is lost 
irievocably. 

Macedonia.— This is No, 3 of Mr. Miller's collection. It is said to be a large, 
early, fine white grape, less vigorous in its growth than the Martha, but prom- 
ises well. This completes the white grapes of Mr, Miller. 

Ephraim Bull, esq., of Concord, Massachusetts, and several other gentlemen, 
have also white Concord seedlings. They w;ill confer a favor if they also Jet 
them be known. 

Black Hawk. — This is Mr. Miller's No. 4. It is a large, black grape, fully 
equal in size to the Concord, its parent, and " a week earlier, and much sweeter." 
Its bunch is large, berry nearly round, vine perfectly hardy, remarkably vigor- 
ous, habits unexceptionable. It has the remarkable peculiarity that its leaf is 
so dark a green as to appear almost olack. So far it has proved to be a Con- 
cord, with the Concord leaf intensified, a Concord grape slightly enlarged, and 
much improved. 

If this latter sentence be true, then no more need be said. The Concord is 
one of the very best, if not the best, of all our grapes ; and a grape larger, ear- 
lier, and sweeter cannot be praised — it can only be had, eaten, and enjoyed. 

Cuyahoga. — This grape is perhaps better known than some of those I have 
just named. It comes to us from Cleveland, Ohio ; it has received, perhaps, 
too much praise. It is a medium-sized white grape, oa a medium bunch. It 
is, when fairly grown, one of the most beautiful clusters of any of our grapes. I 
cannot call it either early, very hardy, or sweet. It is moderate in growth. 
For latitudes where No. 2 of Rogers's, Yoiing America of Mr. Miller's, and other 
later grapes, will ripen, it will ever be a favorite for itS graceful bunch and del- 
icate berry. As I have seen it, it is very prolific, I have seen canes perfectly 
loaded with its charming fruit. 

Norton's ViROfNiA. — This is an old grape, too old to be properly placed in 
this list, were it not that, accidentally, it has been recalled from the tomb of 
discarded grapes into which it was, for some reason, cast. It is reputed, prob- 
ably without good reason, to be a seedling of Dr. Norton, of Richmond, Vir- 
ginia, introduced about 1840, and hence, if it had value, should have had its merits 
tested long ago. Not until it fell by some means into the hands of the German 
vineyardists at Herman, Missouri, did its true value come to be appreciated. 
The results of its culture there have been extensively announced by George 
Husman, esq., residing in that place. He considers it one of our best grapes 
for the value of its wine, as his statistics shov,^. If any objection is to be made 
to his conclusions, it is in the fact that these Germans are slow to test new 
grapes, and some of our other valuable wine grapes they never have tried to 
any reasonable extent, in comparison with it. His figures are such as to show 
that none of their vines compare in quality, or productiveness and economic 
value, with this one. He says he received it by a few cuttings sent him by 
Samuel Miller, esq., whose oame I have mentioned so often in this article ; that 
he grafted it on a Catawba, and that he and a neighbor grew, each, one cutting 
on its own roots. This wu3 his commencement; that it proved so valuable, 
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toat at tlic present time, no grape lijis sucli " immense" loads of fruit, or ecjuals 
it in flavor, sweetness, and wine aroma. 

1'lie true history, doubtless, is, that Dr. F. A. Lemosj, of Richmond, Virginia, 
about 1836, while on a duck hunt on Cedar island, of the James river, (a rocky 
iAc, four miles above Richmond,) found a wild grape, sweet and pleasant to eat 
His son and himself for several years picked its fruit. They told Mr. John 
Carter and Dr. Norton of it. Mr. Carter cut off the top for propagation. Dr. 
Norton transplanted the root of the vine. Proving valuable, it became known. 
Founded on facts like these, Norton's Virginia is no^'' being eageily sought for, 
largely planted, and much wine made of it. 

Description. — It is a small black grape, round, on a long stemlet. Bunch 
long, straggling, and very graceful, sometimes shouldered. Pulp feeble, too 
harsh in most places for the best table grape. When well ripened in a good 
soil it has a finer bun^h, much sugar, and an aroma that is pleasing in its wine. 
Jt is hardy, rapid in its growth, full and constant in its loads of fruit, excellent 
foliage, and its vineyard qualities give it its reputation ; and extensive tracts of 
vine-lands may be found where it will be the most valuable grape that can be 
grow^n. It is worth trial and testing everywhere, in those places in which it 
will ripen. 

OTHER NEW GRAPES. 

In the hands of several gentlemen are the Diana-Hamburg, crosses of the 
foreign lilack Hamburg on the Diana, and with the marks of both parents in 
the offspring. At least three independent parties are reputed to have made this 
hybrid. It is said to be a far sweeter and larger grape than tUe Diana, though 
retaining its compact bunch, and much of its flavor. Like Rogers's excellent and 
valued hybrids, its seeds give both red and black grapes. 

Several gentlemen have also made the hybrid of Concord- Hamburg in like 
manner. At least two such have promise of large size and fine aroma, with the 
hardiness of the Concord. 

Several seedlings also are arising that arc yet little known, but whose value 
w^ill, without doubt, be greater than some kinds now irell known. 

Did time and space permit, it would be a pleasure to me to state what I be- 
lieve is the level at which some older grapes now stand, as proven by the expe- 
rience of a few years past. For example, Rebecca. This, I believe, is demon- 
strated to be a grape that, in fair, unstimulated growth, in places where mildew 
never prevails, by fair, honest vineyard treatment, is a fine yellowish white 
grape, growing in a loose and not very perfect bunch ; and on a vine so little 
disposed to vigorous growth, that it needs to be set three or four feet apart in 
the row, and rows six feet from each other, and rarely covers a trellis over three 
feet high. It is a sweet, delicious grape where I reside, and with such culture 
may be profitably made a vineyard vine. It is in this manner— -and not by ex- 
cessive praise, or culture in beds of manure trenched deep in the soil, in astylj 
wholly impossible to be had or done everywhere — that the true value of a. 
grape is to be known. A grape or a vine that will not grow in good, modcra i f .j 
strong soil, on which vines have never been raised, and bear remunerative loads 
of fruit wholly without manure, is hardly 'svortb classing among the best grapes 
to be grown in that locality. 

Speaking of excessive praise, I have no doubt that the best American grape 
ever produced may be so commended that no intelligent mind can otherwise than 
receive it suspiciously. When a writer ignores good grapes, and misuses his 
competitors, he casts grave doubts on his own favorites. We belieTC that while 
the grapes we have named may perhaps not prove the best we have, their claims 
should be fully and fairly tested; and they prove to be the very best we 
have on our lists. What we need more than all else is, not excessive and ex- 
clusive praise of any one grape, but fair, lucid, honest statements of the quali- 



FEUITS AND FEUIT TKEES OF THE MIDDLE STATES. 199 



ties of every grape. He who proves and impartiallj states his, results is ever to 
be cornmended. 

So, too, we need that those who have grapes little known should plant a few 
acres and fairly test them, both for the table and for wine. We caiinot safely 
buy or trust the fruitage of one, two, or half a dozen vines, petted in their care, 
grown on the south side of a house or barn, and in the richest compost the owner 
can command. But field culture, without shade ©r favor, with little or no ma- 
nure, in pure air and sunlight, and with a thousand vines, will develop what is 
in a grape. 

In conclusion, let no one think tbe selection I have made for description is to 
their neglect. I have no favorites. I would gladly describe any other really 
good vine. It is the fault of the owners or of the grapes that they are not 
known. I hope, if life is continued, to extend this list of grapes whose dawning 
or proven merits are so great that they call for examination by every one inter- 
ested in grapes. Letters of inquiry unanswered, vineS bidden under their own 
bushel, is my reason for not naming three or four others whicli I liave reason 
to consider very well worth culture. 



FRUITS AND FRUIT TREES OF THE MIDDLE STATES; 

THEIR 

PEOPAGATKIN, INFLUENCR OF STOCKS, DISEASES, AND ENEMIES, 



BY WILLIAM C. LODGE, CLAYMOKT, DELAWARE. 



The experiments of centuries have failed to establish any rules by which 
varieties of our standard fruits, the apple, pear, peach, cherry, and plum, maybe 
perpetuated with certainty from the seed. Seedlings often reproduce themselves 
for two or more successive crops, particularly when the seed is of the \^ild stock, 
or possesses its cbief characteristics. Or, in case the tree is completely isolated 
from the pollen of other varieties, its kind may be perpetuated from the seed; 
but the inclination to vary or "sport" from the parent is so decided, that all 
who plant with the expectation of good fruit use grafted or budded trees. It 
is well known that seedliDgs from our best and most highly improved varieties 
depart more widely from the original than those from inferior grades, while the 
young trees evince less vigor, and decline at an earlier age. 

The French and Germans have, of late years, repeated an almost exhaustive 
series of experiments toward determining a system by which excellence may be 
obtained witb certainty from fruit seeds. Their experiments, though failures as 
to the object proposed, have proved the fact that some one or more seeds in 
every perfect fruit have a stronger tendency towards perfection than other seeds 
in the same specimen, and that, while such seeds as produce in their first crops 
inferior fruit to their parents continue to deteriorate with every successive plant- 
ing, the others continue in the same ratio in the improving course. It has also 
been proved that trees groAvn, from the improving seeds bear fruit at an earlier 
age, with every, successive crop of trees, while those grownfrom the deteriorating 
seeds require, witb every crop, a longer period of growth before showing fruit. 
The natural inference from this fact is, that the better kinds endure a shorter 
period proportioned to their age before fruiting. Suchj however, has not been 
shown with certainty to be the case. 
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The experiments of tlie celeLrated Belgian pomologist, Van Mons, witli the 
pear, prove the different tendencies of seeds from the same specimen fruit. He, 
however, instead of carefully selecting only the few improving seedlings from 
improving parents, planted all the seeds of such varieties' as exhibited the im- 
proving tendency, and continued planting thus through eight successive generjl- 
lions. He found that in the eighth generation his best kinds fruited at the age 
of four years, while those of an opposite tendency required ti much more ex- 
tended period to bring them into bearing. 

The results of these experiments established the fact that the better kinds 
are more likely to produce good fruit from the seeds than the wildings. Indeed 
we have never known good fruit to spring at once from wildings with crab 
tendencies. Excellence is progressive, while in some cases the opposite, from 
good to worthless, is accomplished in a single generation. This, however, is 
more particularly the case in budded or grafted fruits, the seedlings set ming to 
follow the type of the original stock rather than that worked upon it. It is true 
that many of our best varieties are accidental seedling s ; yet, for all we know to 
the contrary, they may have attained their excellence by a course of gradual 
improvement, going on unnoticed for an indefinite time. 

Change of locality, in case the soil or climate, or both, be different from those 
in which the parent grew, produces great changes in the seedlings. Trees of 
the same variety, planted in different localities, often produce fruit (][uite dis- 
similar. 

Fruit will deteriorate in quality, and the trees become less enduring and more 
uncertain bearers, from being grown successively in the same ground. Many of 
the finest varieties have becume, in the early settled districts, go worthless 
through this cause, that their culture has been wholly abandoned. Removed to 
a new locality they flourish as finely as ever. In the year 1848, the father of 
the writer sent some Kambo apple trees fi'om his residence in Delaware, to a farm 
just cleared fiom the woods in Indiana. He has since received specimens of 
their produce, so perfect in size, color, and flavor, as scarcely to be recognizable 
as the same variery with those grown here, from trees planted at the same time, 
and procured from the same nursery. 

BUDDIx\G AND GRAFTING 

are now universally resorted to when varieties of highest excellence only are 
required for planting. Budding is performed with most ease, greatest certainty, 
and least injary to the stock and future tree, when it is but one year from the 
seed or slip, or so soon after as it becomes of sufficient size for the operation. 
As a general rule, budded trees attain a greater size, live longer, and grow more 
symmetrically than grafted trees, unless the graft be inserted in the root, when it 
will grow about the feame as a bud, other conditions being equal. The insertion 
of a bud does not check the growth of the stock, nor is the tree cut or bruised 
in the operation so as to leave a scar that may ultimately become diseased and 
interfere with its thrift. Budding is performed in the latter part of summer or 
early autumn ; grafting, in the early spring ; therefore, should the bud fail, we 
may resort to the graft without loss of time. 

Stoiie fruits are generally budded, and seed fruits grafted; though cherries are 
often grafted and do well. The peach, plum, nectarine, and apricot rarely suc- 
ceed when grafted, though they grow readily from the bud. The apple and pear 
grow arid flourish equally well from bud or graft. A graft will grow more 
vigorously than a bud, and come earlier into bearing. Large trees are gi-afted, 
both because the process is more expeditious, and less time will be lost in fruiting. 
On trees that have been some time in bearing, a graft will sometimes fruit the 
next season after insertion, often the second season, though such early bearing 
i^ injurious to the future growth and vigor of the tree. 
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STOCKS FOR FRTTIT-B EARING. 

When the natural stocks of the apple, cherry, peach, or pear cannot be easily 
procured, or where the soil is unsuitable, or when it is desirable to dwarf the 
tree so that it may occupy less space, or to bring the tree into bearing sooner 
thanit would fruit upon its own roots, other stocks, or roots of a different character, 
are used with advantage. For the apple, paradise roots and the white thorn 
may be used ; for the cherry, the mahuleb ; for the peach, the red plum ; and 
for the pear, either (][uince, thorn, or apple. 

THE FNFLUEx^CE OF STOCK 

upon the fruits of budded or grafted trees is not yet fully understood by our 
first scientific pomologists. Many fruit-growers do not take the stock into 
account farther than as a passive vehicle, through which the sap is drawn by 
the leaves, giving it no share otherwise in the elaboration of the fruit. While 
we admit the general rule, that fruits are produced most perfectly on their natural 
roots, we know there are modifying circumstances which render different stocks 
preferable. We have observed that, with successive plantings, some quality of 
the soil essential to the well being of either fruit or tree, or both, becomes ex- 
hausted ; that frequently the first generation of trees endures longer, bears more 
abundant crops, and fruit of better quality, than succeeding generations planted 
in the same ground, under the same circumstances. The peach may be suc- 
ceeded by the apple, and the apple by the pear, and each kind produce healthy 
fruit upon healthy and vigorous trees. But plant either peach, apple, or pear, 
for three generations successively, and the result will be a great deterioration 
in the quality of the fruit, a decrease in quantity, and a shortening of the life of 
the trees. It therefore becomes necessary to substitute, so far as practicable, 
other roots different from the natural one, if we wish to continue to grow good 
fruit upon the same ground. 

On the principle that the vigorous growth of the tree is at the expense of its 
fruitfulness, and, on the other hand, that prolificacy interferes with a vigorous 
growth, we understand that to work a strong growing scion upon a Aveakly 
stock will bring the tree into fiuiting at an early age. But why the stocks 
should hasten or retard the period of ripening, or how it changes the color, flavor, 
or size of the fruit, is not so easily shown. We know that a few of our best 
native varieties of the pear, when grown upon the quince, are more perfect than 
upon their own roots, and that most of the superb foreign varieties can only be 
successfully grown by us on quince stocks. All we know about the cause is^ 
that the quince roots give out a more meagre supply of sap, so affecting the 
growth of the tree that it becomes and remains a dwarf. It is also thus brought 
into bearing at an earlier age, producing larger and more certain crops of per- 
fect fruit, while the want of complete harmony between stock arid scion has a 
tendency to shorten the existence of the tree. Ail our standard fruits can be 
gi'own with more or less success upon other than their own roots. 

THE APPLE, 

our hardiest, most useful, and most enduring fruit succeeds better on its own 
roots than any that can be substituted for them, in most localities. The white 
thorn has been used with advantage for the codling and a few other varieties, and 
beautiful dwarfs can be formed by working the apple upon paradise stocks. 
But for orchard culture we prefer the natural roots, which may be more easily 
and cheaply obtained than any others. Such, however, is not the case with the 
favorite fruit of the middle and northern States — the rich, delicious 
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PEAR, 

wliose grace of form, Ibeauty of color, and Ligli flavor, render it 011I7 second 
to the peach, while the hardiness and great endurance of the tree, and the little 
care it requires to perfect its annual tribute of fruit, as well as the high market 
value of the same, make it the most profitable. It will adapt itself to every 
variety of climate, and although it delights in a heavy or clay soil, it will do 
well in any s .il where its roots do not come in contact with too much water. 

The pear is, however, difficult to propagate from seed, and requires a longer 
period before bearing than any other fruit; hence the scarcity of young trees, and 
the comparative high prices they command at the nurseries. For this reason, 
chiefly, different stocks are so commonly used on which to grow the pear, though 
many other advantages result from the use of stocks of a different character from 
its own. 

Ill the early settlement of the country very few pear stocks could he obtained, 
and variouB experiments were tried on the haw, apple, and thorn widi partial 
success- The thorn pit)ved to be the best adapted to the purpose, and several 
old moss-grown trees planted about the year 1710, on the farm of the writer, 
have borne fruit until within a short time. The thorn here used is the large 
variety known as the "apple thorn,'' which bears a berry about the size of a 
email red plum, and is quite palatable. The thorn gives longevity to the tree, 
while it detracts from the flavor of the fruit. It has generally been abandoned 
since the quince has been introduced in its stead. 

The apple is rarely used to give roots to the pear. In a few instances, how- 
ever, the effect of the apple roots upon the pear has been astonishing. Mr. 
Perking, of New Jersey, in experimenting with various stocks, used the scion of 
a superior variety of the hedge pear, thick-skinned and late in ripening. On 
apple roots he found the pear grown to more than twice its largest size on its 
own roots, and when carefully picked and house-ripened, proved to be the finest 
winter pear, being a fine orange color, with tender flesh, exceedingly rich and 
juicy. We have se^tr specimens weighing over a pound, perfectly free from 
blemish or fault; and being so pleased with the fruit, we worked it upon some 
old standard trees, from which Ave now gather large annual crops of hedge pears ! 
"We have shice worked it upon both apple and quince, and await their fruiting 
with interest. 

Since the introduction of the quince for pear stocks, all others different from 
the standard roots have gone out of general use. The variety of quince proved 
most suitable is the Angers, a foreigner, now so perfectly naturalized that pears 
are grown Upon it in the highest state of perfection. It is readily propagated 
from the slip, which may be laid in the spring, and inoculated with the pear in 
the, autumn succeeding. It becomes a dwarf tree, and commences bearing in its 
third or fourth year from the slip. By a system of pruning it may be grown into 
almost any shape or size desirable, fitting into corners or angles, or flower plat, 
or any out-of-the-way spot on which the sun occasionally shines, always proving 
both useful and ornamental. 

TPIE CHERRY 

delights in a heavy soil and a high and dry locality. For many years aftei 
the first settlement of the country the favored home of the cherry w^as the 
** Delaware Highlands"— a tract between Yfilmington and Chester, where the 
hills sweep down gently to the river's edge, and catch the first warm rays of the 
morning sun. The markets of Philadelphia and New York were, for more than 
half a century, supplied with cherries from this locahty; and well-grown trees 
of improved varieties have been known to represent a capital of from one to two 
hundred dollars each, in the transfer of real estate, the produce of the trees 
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averaging thirty to forty dollars each, annually. Jolm Brown establislied hig 
nursery and fruit farm here about the 3'ear 1780, and thu noblest cherry, pear, 
and apple trees now standing in the neighborhood are of his planting*, (j-enera- 
tions of trees have since been planted and have passed away, while these vete- 
rans still flourish in their pride and beauty, and yield annually large crops of 
superior fruit. While the old trees preserve a uniformly healthy habit, young 
trees of the same variety, even v/hen budded from these, become dise ised— the 
bark of the branches cracking and leaving great black ruptures, which affect 
the growth and finally destroy the tree. This we now remedy by working the 
cherry on the mahaleb stock, which brings it earlier into bearing, and, like the 
quince, has a tendency to dwarf the tree. By judicious pruning, the mahaleb 
may be equally adapted to dwarfs or standards. When pruned from the 
roots upwards, good-sized trees may be formed, almost rivalling the elierry on 
its own roots ; while pressed from the top downward, it may be shaped into a 
dwarf of any requisite size or form. The cherry is now on the decline with us. 

THE PEACH 

has become the most important as well a-s the most profitable fruit of Dela- 
ware. For many years we enjoyed the monopoly of the best markets in the 
middle or eastern States. The Messrs. Reybold planted thousands of acres, 
and their fruit was justly considered superior, and accordingly commanded 
everywhere the highest prices. They freighted steam and sailing vessels for 
every important market within reach, embracing even those of Canada, on the 
St. Lawrence. The size attained by the trees, and their enormous crops, aston- 
ished all who visited them. It was supposed by many that the cultivators 
possessed some secret which enabled them to grow both better trees and supe- 
rior fruit. Their secret was suitable soil and climate, and thorough cultivation. 
Failures were unknown in the orchards first planted, and it was not until the 
second orchards were in bearing that any deterioration was noticed in the quality 
of the fruit, or failure in the health and vigor of the trees. The second planting 
produced uncertain crops of inferior fruit, and the trees endured only half the 
period of those of the first planting. After the second crop of trees the decline 
was so rapid that peaches were rarely grown in the locality, except on plum 
stocks. 

The orchards of Messrs. Eeybold were located near the centre of ]^ew Castle 
county. Peaches were previously grown quite extensively in the northern part 
of the State, and the adjacent districts of Pennsylvania; but they had run out, 
while the Reybold orchards were in their prime. At the present time the finest 
peaches taken to the New York and Philadelphia markets are grown in the 
vicinity of Dover, (which occupies a central portion in the State,) and in the 
extreme northern section of the State, where for many years their cultivation 
was wholly abandoned. 

What is known as the "peach district" is not confined to any one locality 
or neighborhood for more than a single generation of trees. It is progressive, 
moving from the north toward the south at the rate of about fifty miles in twenty 
years, when it again returns by a single leap to the place of starting. In other 
words, peaches are grown with complete success only after the ground has 
rested for a period of about twenty years; it having been found that intervals 
of such length are necessary, in order that the soil may become perfectly dis- 
infected from all injurious qualities imparted to it by diseased trees, or that it 
may fully recover those peculiar constituents exhausted by the growth of pre vious 
trees. 

The peach, when it fails upon its own roots, may be grown to a limited extent 
on the roots of the plum. We have heard of large crops being gathered from 
such orchards; but our own experiinents with the plum stocks have not proved 
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satisfactory. They may answer in a more nor tliern locality, where tlie plum 
flourislies and tlie peacli foils ; but in our congenial climate and suitable soil for 
the peach, we have not found such substitution of general advantage. The 
peach will outgrow the plum stock, and, when in full foliage, the high winds 
are apt to break it off at the place of junction. This may be avoided by bud- 
ding below the surface of the ground; but in that case the borer wili select the 
tender bark of the peach, where it unites with the plum, and at once girdle the 
tree. The plum stock gives the peach a deeper color, while it detracts some- 
what from the flavor and renders the flesh more coarse. This may be accounted 
for from the fact that the sap of the plum starts later in the spring, and ceases 
to flow earlier in the autumn, than that of the peach, thus shortening its natural 
season and giving the fruit less time for the perfect elaboration of its juices. 

THE APRICOT AND THE NECTARINE 

are budded both on peach and plum stocks; but owing to the destructive attacks 
of the curculio, we seldom obtain a perfect crop of either fruit, unless when 
grown under glass. We have noticed that, like peaches, the plum stock gives 
the fruit a deeper color than when grown on peach roots, though the flavor is 
not perceptibly changed by its influence. The apricot is liable to injury from 
late frosts, as it blooms so early in the seas^on. Vfe have found it a good plan 
to set the trees on the north side of a wall or building, so that they may be 
shielded from the rays of the sun while the frost i^ upon them, 

THE GRAPE 

may be gt afted either in the root or the extremities, though success is uncertain, 
Owing to the thin bark and porous quality of the wood. Large vines are some- 
times grafted by cutting them ofl' at the ground and boring holes in the stump, 
in which are fitted the scions with the b^rk on them. The soil is then drawn 
up and pressed about them, leaving only the top bud uncovered. The other 
buds, if any, can strike root and assist in the growth of the vine. Seedlings 
make the best stocks for grafting, as they are furnished with better roots than 
slips or layers. 

It may be here remarked that grafting is most successfully accomplished 
when the stock and scion nearly approach each other in general character, as 
the Catawba and Diana, the Isabella and Concord; while there is little sym- 
pathy between the more highly improved varieties and the common chicken or 
Irost grape, and none whatever between the best kinds and the ordinary wild, 
sour grape. 

THE INSECTS 

injurious to fruit and fruit trees are not numerous in variety, but so destructive 
as to render fruit growing a precarious business in many parts of the country, 
and even to cause the cultivation of many kinds to be wholly abandoned. 

The caterpillar is hatched in the early spring from a collar of eggs deposited 
around a branch the preceding summer by the mother butterfly. It begins to 
feed upon the tender leaves of the apple and some other trees as soon as they 
appear, and increases in size and capacity for destruction with the growth of the 
foliage, destroying it as fast as it grows. When numerous, it has been known to 
strip whole orchards of their leaves, thus destroying the fruit crop for the season, 
and sometimes proving fatal to the trees. ' 

The remedy, however, is eflicient and easily applied. In the early morning, 
while the dew is on the foliage, sprinkle fine ftir-slaked lime freely ovei lie tree. 
The caterpillar will drop almost as soon as touched by the subtile dust, 02 perish 
while holding to the leaf. The same remedy is eq[ually efficient in regard to the 
thrip of the grape leaf, and l)[Xt slug that depastures upon the foliage of the cherry. 
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While tlie caterpillar is depredating on tlie leaves of tlie tree, the horer, a 
more subtle and dangerous enemy, i3 often at work at the roots. 

The Zjw-er is the larva of a brown beetle, striped with white, which, like a 
thief, seldom skows itself in tke day-time, but flies about at night in the early 
summer, and covertly attacks the tree near the surface of the ground, where it 
makes a small hole in the bark, deposits its eggs, and trusts to nature to hatch 
them into life. The young worm feeds at first upon the tender bark, until, 
growing larger and stronger, it strikes into the "pith of the matter," eatmg away 
the wood of the apple tree, so that it may fall before the first puff of wind, or die 
standing on its mutilated roots. This pest is also particularly fond of the quince, 
which can only be saved from it by closely watching. When the pear is worked 
upon quince stock«, it is necessary to set the roots below the surface of the 
ground for the security of the tree; otherwise, it will be sure to girdle the stock 
where the tw^o woods meet. 

remedy — the only remedy we know — is the knife, and a pointed 
instrument to impale it in its holes. An application of ashes has been recom- 
mended as a cure; but we have tried it, and found that it destroyed both borer 
and tree. Coal ashes or lime, applied judiciously, may be a preventive; but so 
also is the earth drawn up around the trunk arid pressed hard, so that the but- 
terfly cannot penetrate it. Better than either, is a small piece of od-cloth tied 
tightly to the trunk of the tree, and drawn down to the ground where the lower 
parts are covered with earth, to prevent the insect reaching the bark. 

The hark-louse is a less formidable enemy than either caterpillar or borer. 
It attaches to the young and smooth barks of the apple and pear, sucking their 
juices and retarding their growth, until, finally, it destroys the tree altogether 
if not removed. A single washing with strong soap-suds will generally clear 
the tree of them, and restore its vigor, if attended to in time. 

The apple-worm and the curculio, or plum-wevil, affect the fruit only. The 
first enters at the blossom, and feeds at the core of the apple, causing it to fall 
prematurely from the tree. The curculio is a small brown insect that slings the 
ypung and tender fruit, depositing its egg in the flesh of the plum, nectarine, or 
apricQt, where it soon hatches and commences, in the larva state, to feed upon 
the fruit. It is so destructive that a tree loaded with young fruit will sometimes 
not have a single specimen left to arrive at maturity. 

Remedies and preventives, in great numbers, have been tried with only par- 
tial success. Bottles, half-filled with sweetened water, are sometimes hung in 
the tree, and captivate a few. Spreading a cloth on the ground under the tree, 
and then jarring the tree w^hile the insect is partly torpid with the cold, in the 
early morning, will cause many to fall, when they may be easily destroyed. 
Strong-smelling herbs, such as tansy a'ld elder-leaves and blossoms, or other 
nauseous matters not agreeable to the olfactory nerves of the insect, are hung 
among the branches, in hopes the insect will give them a wide berth. But the 
best preventive is to dust the trees with sulphur or lime when wet with dew. 
This method will sometimes keep the insect from the fruit if applied in proper 
season, taking care to renew the application whenever the rain washes the dust 
from the leaves and fruit. 

DISEASES. 

Both fruit and fruit trees are subject to so many diseases that, frequently on 
this account, and in consequence of destructive insects, a good and full crop is 
not gathered during the whole life of the tree. We will mention a few of the 
most fatal, and give such remedies and preventives as have been found beneficial. 

The applq is such a hardy fruit, and the habit of the tree so uniformly healthy, 
that we know of but few diseases to which it is subject, and those are not of a 
fatal character. The most serious is that known by the general name of Mighty 
which affects the terminal branches and destroys the crop for the year. The 
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cause is attributed by some to the stiiig of an insect — by others to frost; but 
being involved in uncertainty, the remedy is likewise uncertain. 

The }3ear is also subject to the blight, which assumes a more dangerous form 
than ill the apple. The disease begins with the early summer, and first appears 
in the extremities of the branches, from which it extends rapidly toward the 
trunk, causing often the speedy death of the tree. Sometimes its strength is 
expended before the destruction of the tree is completed, and it may partly 
recover. It is indicated by a shrivelling of the bark upon the branches, and 
withering of the leaves which still adhere to the affected branches. Such trees 
as continue a vigorons growth late in the autumn are most subject to the dis- 
ease, and, consequently, fertile soils and thorough tillage have a tendency to en- 
courage the malady. The disease is contagious, and young'trees in the imme- 
diate vicinity are liable to be affected if not attended to in time. 

Remedies have been tried, though not always with complete success — -such 
as washing the parts affect(. d with ley ; also, Downing recommends a solution 
of copperas and diluted muriatic acid. But the sure remedy is to cut off the 
branches at once below the part affected, and burn them. This will be a cer- 
tain cure, provided the cut is made at a sufficient distance below all external 
signs of the disease. Sometimes the sap i^ vitiated below the part in which 
the effect is apparent, and the disease breaks out again. 

Black linoL—^^^t^^X. in a few favored localities, the plum is, of all stone fruit 
trees, the most liable to disease. Its peculiar malady is the black knot, which 
is an eruption of the branches, causing an excrescence like great, unsightly warts, 
and so interferes with the flow of the sap as to cause the death of the branches 
beyond the place affected. The black knot, like the pear blight, is attributed 
to various causes, the most probable of which is a disease of the sap imparted 
from either the soil or atmosphere ; as healthy trees, removed to a neighborhood 
where the disease is uuknown, are not affected. The disease seems to pervade 
every part of the tree, and shows itself as virulent in the youug trees which 
spring from the stump of the affected tree as it was in the parent. Of all the 
remedies yet recommended, we have not found any one effectual, though we 
believe a proper application of a solution of salt would preserve the health of 
the tree, and prevent the destructive attacks of the curculio on the fruit. The 
difficulty is in the application without injury to the tree. 

The cherry is also subject to a disease which shows in the rupture of the 
bark, though the wartlike excrescences are not formed as on the plum. Like 
the sap blight of the pear and the black knot of the plum, the certain cause and 
remedy have not yet been determined. Some varieties, as the Black Morello 
and the English Morello, are subject to the black knot similar to that on the 
plum, and, as in regard to the plum, we candidly admit both cause and remedy 
are to us unknown. 

The yellows,— h\ the middle States, where the peach arrives at the highest 
perfection, it is subject to but a single disease, and that, when fully developed, 
is of a fatal character. It is known as the yellows, and when young trees are 
grown from the seeds of diseased fruit, it sometimes shows itself in seedlings 
one year old. In most cases it is not noticeable until the tree has borne one or 
two crops of fruit, when it is indicated by slender, erect branches starting up 
from the larger limbs, a general sickly appearance of the tree, and a dull color 
of the foliage. The fruit also becomes discolored, and so changes from the 
natural taste and appearance of the variety as not to be recognizable as the same. 
When first attacked, a single branch only is sometimes affected ; but by the fol- 
lowing season it spreads over the whole tree, which struggles feebly for life for 
a season or two, producing small, immature, and flavorless fruit. The yellows 
is a contagious disease, and is imparted to other trees by contact or propinquity, 
as well as by a knife used in pruning trees affected, from buds takeu from in- 
fected trees, and from the soil in which such , trees have grown. 
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Remedy. — As a remedy, we have known iron filings arid scales from around 
a blacksmith's anvil, placed about the roots, at the rate of a good shovelful or 
more to the tree, to have a good effect. An application of hot wood-ashes about 
the roots, so that the ashes come in direct contact with them, will prolong the 
life of the tree; but the best preventive and cure is an application of Peruvian 
guano, sowed around the ground and harrowed in. We have dcen old orchards, 
apparently worn out, revived by this application, which have borne fruit for 
many years after. One of my neighbors has adopted the plarr of throwing fell 
(air-slaked) lime over his trees about the time the curcuiio deposits its eggs, and 
of sowing guano in his orchard every spring, with most satisfactory results. 
His crops .are unfailing, and the life of his trees extended to more than double 
the age of others in his immediate neighborhood. 

We believe v/e have discovered a sovereign remedy for nearly all diseases of 
our fruit trees, as well as for the destructive insects, which so frequently destroy 
our fruit after it has given promise of satisfactory crops. It is nothing more thaa 
common salt. We have experimented with it on bushes and young trees, with 
admirable effect in many instances, though sometimes with injury, owing rather 
to the manner of application than the agent employed. Its application was first 
suggested to us as an insect destroyer, from the success of an experiment made 
upon the tree-moth. We found it altogether effectual in preventing injury from 
this troublesome pest, and so we extended our experiments, with almost equal suc» 
cess, to the fruit-destroying family of pests. The difficulty is in the proper 
application of the remedy or preventive, as salt is so injurious to tender vegeta- 
tion that, frequently, we cannot reach the insect without also touching a bud, 
blossom, or tender leaf. Where the atmosphere isimpregnated with saline particles, 
nearly all our troublesome insects and most of our diseases of fruit trees are 
unknown. The most perfect fruit of the peach, plum, nectarine, and apricot, 
and the most enduring trees, are found in the neighborhood of salt water. On the 
higher lands, along the Delaware and Chesapeake bays, all stone fruit trees bear 
plentiful crops, and endure much longer than in the interior. On the islands of 
the bays where the shores are washed by salt water, we have found peach and 
plum trees with their loads of fruit in such perfect condition as we have never 
seen elsewhere. Of the many plum trees we have examined in those localities ' 
we have yet seen no trace of black knot, nor any sign of the curcuiio on the fruit. 
Peach trees flourish and bear annual crops at the age of fifty, and in some cases 
seventy years, and on the islands of the Chesapeake the figs produce two or 
three successive crops of perfect fruit in the same season. 
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While producing many varieties of fruits by hybridization of those already 
in cultivation, and the importation of others that seem suited to our soil and 
climate, from abroad, the wild fruits of the far west should receive the attention 
of those who feel an interest in the horticulture of our country. There are 
many varieties which, when cultivated, will occupy a prominent place in the 
pomology of North America. 

The wild plum, Prunus americana, P. umheIlata, P, cliicasa^ and some 
twenty -five other varieties, are found upon the banks of the scvei'al Nemahas in 
this Territory. In early spring the eye can wander over hundreds of acrCs of 
these plums, one sheen of wi^ite flowers covering the entire landscape; and 
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tlie air is kdeii with their sweet fragrance. They are found with leaves pin- 
nate, doubly serrate, smooth, long, round ; smooth above, downy beneath. Trees 
of straight, trim growth, ten to twenty feet high ; others three to four feet, mere 
shrubs, but each year bearing their loads of delicious fruit. Eruit of all colors 
and all forms that the prune family assumes — deep red, purple, pink, deep 
yellow, orange, salmon, blue, gieen, and others almost white; the green and 
white varieties are almost invariably shaped like Ooe's Golden Drop ; and some 
of tbem are much larger in size. The yellow have more the form of Columbia 
and Washington ; the otber colors are formed like Purple Gage. All the varieties, 
except the red and one or two others, part readily from the stone. Where there 
are such immense groves of these plum trees, and millions of the young fruit 
set each spring, it must not be supposed that the eternal enemy of the plum, 
tbe curculio, is not to be found ; here it is that their numbers may be called legion. 

Something over four years ago my attention was directed to a thrifty group 
of these trees, by finding the branches literally loaded with very large fruit, 
while all others were pretty effectually thinned out by the "little Turk.^' The 
fruit of these same trees has each year, since that time, withstood the attacks 
of this insect, and the bearing has been equal to many of the cultivated 
varieties. The skin is tough, not very thick, and may be pared like an apple. 
The flesh is firm tinless very ripe, then meKjig and juicy. The tree, foliage, 
and fruit, all show a wide difference from the other native plums of Nebraska, 
Iowa, or Illinois, Pruning and cultivation improve size and flavor. Scions 
have been sent to several experienced nurserymen in the eastern States to test 
their qualities. When grafted upon their own stocks they require very close 
working, as the bark is quite thin. 

As a stock, to bud or graft the plum, apricot, or peach upon, there is no better ; 
as is evidenced by the lact that eastern cultivators, who have tested them, have 
sent here for their stock for the past two years. Their extreme hardihood, and 
their free union with the cultivated plums, will make tbem valuable to the fruit- 
grower. When grafted upon the root of this plum in winter; by setting time 
there is a perfectly smooth callous formed at the junction, as in apple-root graft- 
ing. A tree on my grounds, three years from the seed, bore eight hundred 
perfect blossoms; the same tree was pruned to an even round head, 3J feet high 
from the ground. 

A variety with greenish white fruit has never ripened but one year in four, 
the fruit being green and hard when the severest cold of October came on. 
When picked in the fall, after the hardest frost, before the ground freezes, 
and put away like pears, tliey ripen readily. One tree that bears a round red 
plum, a little larger than a cherry, has invariably borne double fruit. 

There are three varieties of the gooseberry indigenous to Nebi-aska. One, the 
Ribes cynosbati, a variety with prickly fruit, is of no value whatever as a fruit 
for man; when ripe, even birds seldom disturb it. Two other varieties are 
found. One bears a berry long, large, and of a deep green color, qiiality riot 
first-rate. The other has been named the Nebraska prolific gooseberry. It 
stands two to four feet high ; canes thickly set with long thin or slim thorns of 
a purple color; leaf very much resembling the Lancashire varieties; fruit larger 
than the Houghton, veined, and of a clear transparent green; nearly round, 
flattened very little at the ends, and possessing a rich, vinous flavor. Single 
specimens have been found nearly an inch in diameter. In the past four years 
I have examined thousands of bushes, and never found mildew upon any of 
them:;' 

A form of the c'ccz'Jf'/^-fiz/i^, called here the Western Black raspberry, 

grows along our streams and in woodlands ; fruit one-third larger than the Ameri- 
can Black Cap, where it is cultivated, the canes making a much stronger growth. 
Specimens sent to Pennsylvania three years ago have borne fruit, and fully sus- 
tain its superiority; Rubus strigosus^ found in but one locality, in northern 
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Iowa, and called tbe Elisdale raspberry, is a valuable acqTiisition; frnit very 
large, bright red, with light bloom, very sweet and rich; canes grow ten to 
twenty feet in a season; is quite hardy. This was first introduced to my notice 
by H. A. Terry, of Orescent City, Iowa. 

Ribesia. — -There are three varieties of the currant found wild in Nebraska, 
none of them being of any size or flavor; but I have four varieties, found in 
Utah, which will compare in quality with any of the kinds in cultivation. Thfe 
black and red kinds from there have borne fruit with me one inch in diameter. 
The white or yellow and the blue are not so large or of as good quality as the 
former. A lot of seedlings are showing some peculiar forms of hybridization. 
I received cuttings of the Utah currants from some half dozen sources ; only 
one lot was of any value, and they were improved seedlings selected from about 
ten thousand plants. All of these mountain currants possess the peculiarity of 
being adapted to very dry soils, and make heavy crops where our cultivated 
kinds would scarcely fruit at all. 

Grapes.— Ft^Z5 labrusca, V. (sstivalisy V, cordifoJAa, md many curious forms 
of hybridization, are found here in plenty. One or two varieties have been taken 
from their wild state and cultivated; They possess good wine qualities. The 
wine, at two years of age, is much the flavor and color of Oporto. AH of these 
grapes are perfectly hardy. There are no varieties here that possess enough 
good qualities to be called "table grapes." Some seasons many hundred gallonss 
of the above-named wine are made from, the native grape growing wild along; 
all the water-courses. Such wine sfeUs readily at from ^2 50 to $3 per gallon,. 

The leaf and flower of the various forms of our native grapes are a study for;- 
the botanist. A few years ago I received a letter from a gentleman of N.ew, 
York, much interested in fruit-growing, concerning a " tree grape," of which he-' 
had been informed by parlies who had seen them on the arid plains or in the 
passes. It would not be out of place to state here that this grape was said to 
be" of enormous size, and to grow upon a small shrub. I have found,, by care- 
ful search, that no such grape exists there, and that what was probably taken 
for such, and is equally strange, is a cherry of the size of a well-grown May 
Duke, very sweet, melting, of rich delicious flavor, nearly oblong, and of a change- 
able brown purple. This fruit is set in heavy clusters, on long stems, beneath 
the leaves, and upon a tree never more than one to two feet high ! At two 
years from seed it produces a most bounteous crop of these rich and luscious 
cherries. It is so hardy here, in N. latitude 40^ 39' 43'', that the tips of the 
branches were not even killed last winter in otir coldest weather. It, layers as 
readily as the grape; will grow from cuttings and single eyes. It ripens in 
September, The fruit, foliage, and growing shoots, all have a wa-xy or varnished 
appearance, I have a number of these miniature cherry trees, that bore fruit 
the past season. Had they no other qualities to recommend them< than as orna- 
mental shrubs, there would be few finer ones; but add to this a most rich and 
luscious cherry, and we have a shrub of rare excellence and beauty^ Plants of 
this dwarf mountain cherry will be sent the Department of Agriculture, to test 
its quality and 'adaptability to that soil and climate. 
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AMERICAN FORESJS; 

THEIR DESTRUOTIO^sT AND PRESEtt VATION. 



BY REV. PBEDERICK STARR, JR., ST. LOmS, MISSOURI. 



There are few sxiBjects so closely coBnected with the wants of society, the 
general health of the people, the salubrity of our climate, the production of our 
soils, and the increase of our national wealth, as our forests; and yet no consid- 
erable interest of our country has received so little attention at the hands of the 
people, and enjoyed so little of fostering protection from the government. 

It is my intention in this article, by a simple array of important facts and a 
few passing suggestions, to call the attention especially of our landholders, 
farmers, and mechanics to an impending national danger, beyond the power of 
figures to estimate, and beyond the province of words to express. If I can in- 
fluence these classes but a little ; if but a few facts shall be added to the present 
knowledge possessed by each ; and if, therefore, but a slight effort be put forth 
by every one of them, the aggregate of interest, intelligence, and action thus ob- 
tained will be immense. There were in the United States in I860, 2,044,077 
fiarms under cultivation. Could each farmer, having timber on his own land, be 
led by the facts presented to so husband his trees, or imprdve their quality, or 
replace judiciously and speedily those removed, as to equal one-half acre of 
• common forest each year, and if those whose lands are destitute of timber could 
be led to plant the equivalent of one-half acre per annum, we should either save 
or produce, annually, 1,022,038 acres, which would be something towards off- 
setting the destruction, and warding off the coming desblation. 

It is feared itwill be long, perhaps a full century, before the results at which 
we ought to aim as a nation, will be realized by our whole country, to wit : that 
we shall raise an adequate supply of wood and timber for all our wants. 
The evils which are anticipated will probably increase upon us for thirty years 
to come, with tenfold tbe rapidity with which restoring or ameliorating measures 
shall be adopted. Every hour, therefore, is precious. We have, as a nation, far 
too long disregarded this interest. Growth is slow and restoration tedious, 
while destruction is rapid and injury instantaneous. Delay, therefore, is both 
cruel and disastrous to ourselves. Attention is, therefore, respectfully invited to 
the following atateraents : 

EVlUi OF PAST DESTRUCTION. 

1. Agreat increase in the cost of fuel. — In all our cities and large towns the 
consumption of fuel exceeds the production of the neighboring country. It is 
brought from a .distance, and its transportation makes its value enormous and 
'onerous. ' 

The railroads, consume great quantities of wood ^ and exhaust the supply along 
their lines. Steam-engines, for manufacturing purposes, are not erected in hun- 
dreds of places, simply because of the high price of fuel. The expenses of every 
class in the. community are thus increased, but it especially oppresses the indus- 
trious poor. Jt diminishes their comforts, gives them imperfect cooking, inju- 
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rionsly exposes their health, holds them hack from a conipetence, and, in mere 
defence of life, consunjes a large fraction of their earnings which else could have 
heen used for education, purchasing personal effects, or securing for theit families 
a home. 

When the proprietors of mines will sell coal only to certain favpred dealers in 
cities £Lnd towns, and when great railroad companies refuse to carry coal for any 
persons except these same dealers, their monopoly reigns supreme, and then 
only the presence of wood in considerable quantities can save the people from 
extortion, or from absolute suffering. 

In any region, hamlet, or city where fuel is dear, the scarcity proves itself a 
detriment to happiness and an injury to business. 

2. A great increase in the price of lumber and ti-mher. — -This hinders the 
erection of dwellings. A poor man now labors years longer to obtain the means 
to build a house than he aid ten years ago to erect one equally convenient, val- 
uable, and spacious. Tears of his life and toil are thrown away simply to meet 
the enhanced price of lumber. The growth of our cities is retarded by it ; small 
and often uncomfortable tenements are built where larger, more substantial and 
costly ones would have been erected. Landlords not only charge high rents, 
but make the expensiveness of building an Excuse for imjustifiable exactions. 
Tens of thousands are thus discouraged from: becoming freeholders. The cost- 
liness of lumber also makes farniture very expensive, so that our countrymen 
must purchase poorer and less elegant articles than the same money would 
otherwise provide, or consume means they need for other permanent uses. 

3. High rates of fares and freight charges on our lines of trqvel and trans- 
'portdtion result from the increased cost of building ^ and equipping steamboats 
and railroads.— uo^ cost^ as regards their main material, fully double the 
expense a few years since. The increased price of lumber used in the super- 
structure of a railroad for its depots and for freight and passenger cars has added 
much to the capital upon which they must make dividends, or the bonds upoii 
which they pay interest. The enhanced value of fuel also increases the ex- 
penses of running the road, while, worse than any of these, the force and time 
required to move coal for the consumption of the people along the line of the 
road, and to convey fuel for the use of the road itself, diminishes the capacity of 
the road for other business, consumes machinery and labor, and interferes with 
inore legitimate commerce. In the winter of 1864 and 1865, on the line of some 
of the New York railroads, the people in the villages and cities were without 
fire in their houses awaiting the transportation of coal, while the perishable pro- 
ducts of farms by hundreds of car loads were lying in the depots for weeks and 
months awaiting transportation, and shut out from market at the most eventful 
times. On all the great carrying lines of our country, whether by steam -car or 
steamboat, this question of fuel has become one most important and vexatious 
as regards quantity, ease of obtainment, and price. 

Among the things which are most fundamental to a nation's material growth 
and prosperity, we name these four— -cheap bread, cheap houses, cheap fuel and 
cheap transportation for passengers and freights. A nation which produces the 
raw material for every species of manufactures and commerce, and that at low 
cost-^whosei people provide their own houses, and raise all they consume— which 
can move its people, its products and manufactures, quickly and cheaply, is in 
a condition to establish the n^ost complete division of labor, and to give to every 
man the results of his ahilities, energy, and skilL Such a nation must prosper. 
Its people will save and accumulate immense sums from their respective earnings ; 
and this question of w:dod enters largely and constantly into each one of these 
four great departments of industry and living. 
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mCREASE OF DESTRUCTION. 

The older portions of our country are, even now, drawing ttieir supplies of 
lum-bor from the newer States. For black walnut, and some other woods used 
in cabinet niaiiufactures and in carriage-building, the eastern States are already 
sending to Michigan and Wisconsin, while tens of millions of dollars' worth of 
pine are brought about two thousand miles from our upper lakes and the head- 
v/a;ters of the Mississippi to our Atlantic and Gulf' seaboard. ■ ' Foreign nations, 
jilso, are consumers of our forests. Oak and pine are exported by us to other 
countries for purposes of house and ship carpentry. A single gun factory in 
Europe, duriog the first two years of the rebellion, consumed 28,000 walnut 
trees to supply gun-stocks for the American market. This fact will give some 
indistinct idea of the consumption of lumber in great factories of cabinet ware, 
where the amount of wood required for the smallest articles exceeds that required 
for the stocking of a musket. 

In the State of New York alone, , within the ten years from 1850 to 1860, 
there were brought under cultivation 1,967,433 acr^s of land hitherto unim- 
proved. As there are scarcely any lands in the State of New York naturally un- 
timbered, it is probable that duriug those two years more than 1,500,000 acres 
of what had been (or was then) timbered land, was cleared for purposes of lum- 
ber and agriculture. Thus, 500 acres of land Vf^Gre changed from wood-bearing 
and timber-growing, each day, for 300 days each year, through that period of 
ten ye;B>3, into farming lands. ' ■ '* ' 

During the same ten years more than 50,000,000 of acres in our whole country 
were 'broiiglit under cultivation. But these improvements were .especially made 
ill Iowa, Ivansas, Minnesota, Wisconsin,' Jllinois, Indiana,; Ohio, a:nd Texas. 
Ilie s,e ' Statesj to a greater or' less extent,' 'are. dotted with prairies, or suffer from 
a scarcity of timber ; many prairie farms were, therefore, taken up. But bear 
in mind, that every man seeking a prairie farm desires, in his selection? to secure 
small streams and as much timber , as possible upon his farm, or riear tD it ; so 
tiiat, while the reckless waste which attends new clearings in forest districts has 
not existed in the case of these prairie farms, their owners have wonderfully di- 
miuislied the very scanty supply, even while they have dealt with it with an 
ecpnoiny almost penurious. We will allow, then, for unwpoded country brought 
into cultivation two- fifths of the whole, (which is probably more than twice as 
much as was the fact;) this will leave three-fifths of the 50,000,000 of acres 
brought into cultivation, or thirty millions of acres, v^^hich were lands either pre- 
viously or during those years heavily timbered. Assuming, as before, 300 
working days in each year, 3,000,000 qf acres were thus, each ye-ar, lost to tree- 
growing, or 10,000 acres each day. ' ' * 

In all regions remote from a market, and where logs and lumber cannot be 
readily exported, no matter how grand the forests, how excellent , the tiraberj .ilie 
trees are killed by girdling, and left to stand until overthrown by their own 
weight or by storms^ and are then consumed by fire, yielding in return for the'r 
displacement only ashes to act chemically upon the soil, the fire often injuring 
tlie earth itself far more than the value of the ashes returned. 

The land thus stripped of forests is permanently alienated from timber- 
growing.. In many places in the eastern States, where the mountains are too 
precipitous and rocky to allow of cultivation, a second growth of timber is per- 
mitted and even cherished for firewood and the making of charcoal ; but arable 
lands, once cleared, are scarcdy ever permitted tb be overrun a second time with 
forests. In fact, destructive man so utterly robs and impoverishes his labels of 
timber that he destroys the beauty of the landscape, and beyond the fence of his 
**wo6d-Ioi" leaves no shade for man or beast. 

Increasing population swells these evils. Between 1850 and 1860 our popu- 
lation increased 8,080,785. It is now advancing at the probable rate of over 
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one million souls per annum. The consumption and exportation of lumber in 
the United States/in 1860, was ^37,390,310 more than in 1850. The ratio in 
this increase in population was but 35.59 per cent., while the increase in lumber 
was 63.09 per cent. This shows that the demand for wood for agricultural, 
mechanical and domestic purposes (notwithstanding all the use of iron in manu- 
facturing useful implements, and the use of iron, stone and brick for bridge and 
house building) increases each year with the advance of the nation in age and 
wealth. 

If for twenty years to come the demand for lumber shall advance in the same 
ratio to the population as in the past twenty> more than two hundred millions 
of dollars' worth of American sawed lumber y^iW be needed each year, and the 
same ratio in increase of population, which has called the fifty millions of acres 
into use in ten years, will then be calling it in the rate of more 100,000,000 of 
acres each ten years. Our native-born and foreign population will have farms, 
lots and houses, fences, furniture, vehicles and agriculturar implements ; but 
everyy ear they will impoverish the United States more and more of her lumber, 
and all these things will demand a higher price. 

The great State of New York still holds pre-eminence as furnishiug more 
lumber than any other Stcate; but as long ago as 1850 it reached the maximum 
of its ability to furnish lumber. With the enhanced price of I860, as compared 
with 1850, that State produced about one million of dollars less of lumber in 
1860 than in 1850; while the State during those ten years increased her popu- 
lation 783,341, she diminished her supply of lumber almost one million of dollars 
each year. Five other States in this Union also diminished their supplies of 
lumber during those ten years. Some of the newer States are developing their 
lumber interests ; but our whole country (aided by foreign nations) is using up 
the products of their forests very rapidly. 

Speaking of New York, the completion of the new railroad from Saratoga 
springs northwestward, called the Adirondac railroad, and traversing the vast 
w^ooded region known as the " John Brown Tract," will, a few years hence, bring 
a great amount of lumber into market, which has hitherto been inaccessible^ 
But it is doubtful Avhether even this will equal the amount of destruction which 
will, in the mean time, take place in other sections of the State. The black 
walnut has almost wholly disappeared from the State. The wild cherry and 
cucumber tree are great strangers, the hard maple and hickory in some sections 
are nearly gone, while entire counties, formerly heavy with hemlock and pine, 
can with difficulty supply now and then a farmer with a knotty sill for a small 
barn ; and the opening of the mountainous Adirondac region, it is feared by 
many, will so let down the cold and storms of tlie northeast upon central and 
western New York, that, in the effect of the bleakness upon human health and 
the destruction of grain crops by intense cold, every foot of lumber seciired 
therefrom for commerce and industry wiU cost double its value in the injury to 
other interests. 

CONSUMPTION BY BUILDING RAILROADS. 

The average cost of sleepers for one mile of railroad is one-eighth the cos t of 
the iiron, with these points of difference : the iron, if of the best quality, wiU 
last from twenty to twenty -five years, while the sleepers will last but from five 
to seven years, unless chemically prepared at £i great increase of cost. Decayed 
sleepers are worthless, and are thrown away or given to the hands on the road 
for firewood. But^ on the other handy bruised, broken or split rails can be 
rewrought, and come a second time from the rolling-mill with little waste, and 
eveii of tetter quality than when first made. The mere cost of rough timber 
for sleepers will probably, in time, prove to many of our railroads an expense 
greater tjian the first co^t of the rails, even including the keeping of the iron 
rails in repair. 
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Between 1850 and 1860 tliere was built in tlie United States 22,204 miles of 
new railroads. New timber was required for all tliese. But for nearly 8,589 
miles of previously existing roads there was needed, during tbis period, for the 
replacement of old timbers, more than the amount necessary for their first 
construction. So that there was used in that time 65,897,020 pieces of timber, 
costing, at the low average of thirty-five cents a piece, $23,063,957. But, besides 
all this, there were building and not yet brought into use, on January 1, 1862, 
about 17,827 miles of new road, for all of which new sleepers were needed. 
When it is remembered that these sleepers are generally sound hemlock, 
chestnut, and especially oak ; that trees are selected to make them of a size just 
sufficient to furnish one or two sleepers only, (the tree being simply hewn on 
two sides, and having the heart entire,) the destruction of choice timber just 
approacliing a size suitable for sawing is immense. 

The lumber used in fencing their lines of railroads, (more than 60,000 miles,) 
and in erecting bridges, depots, station-houses and cars, is also a great item, 
to which we have but limited means of approximating; and leaving it we will 
notice^ — , 

C0-\ SUMPTION FOR RAILROAD FUEL. 

It is estimated that one and three-quarters cords of wood are equivalent to 
one ton of coal, and on an ordinary train will drive the engine twenty-five miles. 
Let us call the New York Centra! railroad three hundred miles long, (the length 
of its direct trunk,) and let us assume that an equivalent of only ten trains, 
passengers and freight, pass over it every twenty-four hours. This will give ns 
a total of twenty trails each day. Let us now account for only three hundred 
days in each year, which will allow, for floods, accidents, snows and Sabbaths, 
and we have the distance travelled by the trains 1,800,000 miles. Eor each 
twenty -five miles there is consumed, at the ordinary estimation, one aiid three- 
quairters cords of wood, making 126,000 cords per annum, which is supposed to 
be by one-third less than the amount actually burned by them. In the fall and 
early winter of 1864 and 1865 the runs on this great road became very irregu- 
lar, as the supply of fuel fell short, owing to the high prices demanded by the 
farmers. The engines of this road were made for burning wood ; unable to 
obtain it, or compelled to burn it green, the company were forced to burn coal 
in their engines, and for many weeks the trains were irregular, freight accumu- 
lated, and many splendid engines were badly injured. Energetic agents were 
sent back into the country, and by offering high prices, and making great ex- 
ertions to supply the road, in mid-winter the trains began to resume their regu- 
larity. "When the devastations of the forests have continued another generation, 
the JsTew York Central railroad, now just about twenty-five years old, will be 
obliged to buy its fuel and have it brought to it, or else own its own mines, and 
build a branch road to them, and distribute coal for its own use through its 
entire length. Already the " Onondaga Salt Company," with the Erie canal 
and all its branches to bring its fuel, cannot depend upon the wood of the State, 
but has purchased its own mines in Pennsylvania, and carries all the fuel for its 
immense works more than one hundred and fifty miles. 

If we should average all the roads of the United States, and assume that only 
ten trains each day pass over each road, (including passenger, freight, extra- 
repair, wood and paymaster's trains,) we should have in the whole United 
States 307,930 miles traTelled daily, demanding a daily consumption pf 2U5d5 
cords, or, in 300 days, 6,465,500 cords. 

Many great steamships, steamboats, founderies, rolling-mills, and factories of 
every description, also many families, use coal entirely for their fuel, and the 
coal interest is becoming one of the most important in our land. 

The census of 1860 gives full* statistics of coal, while in the compendium for 
1860 wood is mentioned only in a table of sawed lumber. In the compendium 
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of 1850 the only mentioa of wood is as follows : Cord- wood on the bases of 
1840, S20,t)00, 000." It is thouglit, with the increase of navigation, manufactures 
and population between 1850 and 1860, that the cord- wood actually sold by 
producers* to actual consumers and railroads could not have amounted in 1860 
to less than |50,000,000, while the total of all the coal mined in the United 
States in 1860 w^^^^ 

GENERAL CONSUMPTION OF WOOD FOR FIJEIi. 

We are to repaember that, in the occupations of men, the farmers furnish their 
own fuel. The farmers number iii this country 2,423, 89r5 ; while the next most 
numerous class is but one-tenth as many, to wit, ca^pe^t/er^, men who live by 
working upon forests— -these number 242,958. The blacksmiths number 112,357, 
clerks i84;485, merchants 123,378, miners 147,750, shoemakers 164,608, 
tailors 101,866, teachers 110,469. When we come to count what are denomi- 
nated laborers, there are but 969,301 " common laborers,*' while, besides the 
2,423,895 farmers proper, there are 795,679, farm laborers. Remembering that 
farmers produce their own fuel, and often use it with great freedom, it is 
probable that the total consumption of wood for fuel in the United States will 
cost at the lowest estimate upwards of seventy-five millions of dollars per annum. 

CONSUMPTION BY MECHANICAL INDUSTRY. 

There are sixty- six occupations enumerated in the census which depend, in 
whole or in part, upon lumber or wood as their raw material for manufacture 
and commerce, employing a total of artisans of 476^623 souls, representing in 
their families, probably, more t la an 2,000,000 persons. We will enumera>te a 
few of them: Carpenters, 242,959; coffin-makersv 7,000 ; cabinet-makers, 
29,223; chair-makers, 6,341.; sawyers,, 15,000 ; millwrights^ 9,063 ; ship- 
carpenters, 13,379 ; coopers, 43,624 ; wheelwrights, 32,693 ; piano-makers, 
2,378 ; coach-makers, 19,180 ; and thus proceeding until sixty-six classes -are 
specifically named. But there are others whose callings are very intimately 
connected wi^h the use of wood and depending upon it, hot at first sight occur- 
ring to the mind as their occupations are named. There ar^ charcoal burners, 
203; lime burners, 1,456; brick-makers, 13,736. How intimately are these 
trades connected with the entire destruction, the use, and the manufacture of 
wood. All the occupations to which we have alluded are such that as our 
population increases, and the national wealth becomes greater, more persons will 
be demanded to labor in each, and the necessity for wood will become hourly 
more pressing, .But we must not tarry. 

DESTRUCTION BY WAfT. 

The destruction of forests and timber diiring the war of the rebellion has been 
immense. Both armies, the Union and the rebel, have destroyed it. Much has 
been ruined by accidents; it has been removed for military purposes, both by 
the axe and fire; it has been taken to supply fuel for the armies, to erect 
fortifications, to hinder the movements of the enemy, and to open the country 
for military movements. Timber, whose value had been enhanced by labor 
bestowed upon it, was also destroyed — as the sleepers from torn-up railroads, 
large and costly bridges, and dwellings and outhouses consumed by fire. Then 
the relaying of railroads, and rebuilding of bridges and dwellings, wherever this 
has been done, demands a new supply. We are told that native Virginians, in 
some sections of that State, are removing, because' the w^ar has swept away the 
timber ; and, for the same reason, emigrants decline to go into some of the finest 
parts of the State as regards the soil. 
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The general government, in its grand and sudden expansion of our navy, has 
almost stripped some of the best sections of the whole country of its very best 
timber — the white oak- — which has gone to the navy yards and contractors' 
docks in untold quantities. 

aMPROVIDETNT WASTE. 

Men, in their haste to get their land under cultivation, girdle and burn v^ast 
tracts of the most magnificent forest, while they could, with the greatest advant- 
age to the crops, and the general health and the beauty of the country, leave 
every field with a fin6 belt of timber, from two to eight rods in width, surround- 
ing it on every side. The disadvantages which men imagine to result from the 
shading of their fields are, by most beautiful compensations of nature, both in 
summer and winter, more than twofold made up to them in blessings and profit. 
So thoughtless and reckless are men in opening up their faims, they do not 
even have forethought to select the knoll and save the forest where nature indi- 
cated should be set the future house. That very spot is bared of its trees, and 
at length he sets his house upon it, large, imposing and costly, and twenty years 
later he finds himself beginning to enjoy a meagre artificial shade, prepared with 
long toil and heavy expense. 

DESTRUCTION FOR LIQUIDATION OF FARM DEBTS. 

When wood commands a high price, and farmers can sell it, and, by removing 
it, can put in a larger breadth of grain, also commanding a high price, their 
covetousness leads them to cut and sell as long as one stick remains on the farm 
more "than just enough to keep up the fences poorly. This course also degrades 
the quality of our forests. Eirst, the trees suitable for sawing fall; then those 
whicli can be hewn; then those choicest for firewood are culled out, and the 
forest becomes crooked, gnarled, and composed of comparatively worthless trees, 
the grander and more valuable species having been utterly extirpated 

BEPRODUCTION PREVENTED. 

Many, with great labor, have cleared - out the underbrush, and have seeded 
down their woods, to make noble parks, or to procure range and pasturage for 
their cattle. They do look beautiful, smooth, and pleasant to the proprietor 
himself and every passing stranger. But is it well ? Others, in time of drought, 
or to save a little pasturage or fodder, turn tliek cattle into their woods. 
Thousands of young trees are eaten, or torn up by the roots, while other thou- 
sands are broken down and trampled to death ; and in a few years the new forest 
is nearly destroyed. In some of the European countries this practice is forbid- 
den by stringent laws, and punished by severe penalties. 

The fruits of the best nut-bearing trees, as the population increases, are more 
in demand by the squirrels and the children, for their own uses, or by those 
who supply the demands of commerce. So that some noble trees that would do 
all in their power to propagate themselves, annually shower upon the earth 
bushels of nuts; and yet, at the end of a generation, cannot show one plant in 
vigorous growth as the result of all their generosity and labor. The coopers' 
trade, meanwhile, beyond any other, penetrates the most thrifty forests, and 
gathers the choicest saplings by millions. It is a common sight at St. Louis to 
see the freight trains on the Pacific railroad enter the city with from one to 
four platform cars loaded with hoop-poles, to the top of stakes six feet above 
the platform of the car. This is a new road, but a few months completed, and 
the woods furnish a fresh field for this devastation, to last, however, but a very 
few years ere all will be exhausted- But the farmers, as if determined to make 
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the destruction of the woods complete, in many instances turn their swine into 
their woodsy not only to root up and trample what plants vv^ere left by the cat- 
tle, but also to devour the last stray kernel of mast that renmins. 

PREVENTIVE MEASURES PROPOSED. 

Can anything be done to check this destruction ? and how l Call the atten- 
tion of ail owning forests to the methods of economizing their timber. En- 
courage them to permit none of the more yaluable kinds of timber to be removed 
nntil it has reached a fair maturity, remembering that each year's growth is 
greater than any preceding year^'s accretion., A sapling ten feet in height and 
two inches diameter may add in one year a ring of wood one-third of an inch in 
thickness, and may increase its slender top by four feet of additional height ; 
the amount of wood actually grown for tljiat year will be equivalent to a strip 
of board one inch thick and two inches wide at the. butt, and one inch square at 
the top, and fifteen feet long. But thirty-five years later, when it shall have 
acquired a diameter of two feet, when it , shall stand eighty feet in height, let us 
see the speed with which it makes lumber. Assume the diameter of the coat of 
wood deposited to be onerquarter of an inch, and we have for a single year's 
growth, by averaging the height and diameters, the equivalent of a solid plank 
temnches wide, two inches tJiick, and forty feet in length. Timber which stands 
well located in the forest, with suitable room, and which is making vigorous 
growth, should, by ail means, be spared as long as possibly. The timber which 
is evidently worthless for purposes of usefulness and manufacture should be re- 
moved and used for fuel. 

A vast mistake exists in the minds of men as to the relative values of dif- 
ferent w;oods, as to their ability to produce heat. Certain kinds of wood are 
preferred by the purchaser because, when he has to pay for prepating and 
handling wood to burn, he wishes it as solid and as lasting as he can obtain it. 
But the lower rates at which he may obtain other wood than hickory and hard 
maple may, on examination, prove to him that it is economy even to buy, pre- 
pare, and use a greater quantity of other kinds. I therefore introduce a few 
facts from the carefully and exactly compiled tables made by Marcus Bull in 
his experiments upon American woods. His ninth table shows " the value of 
specified quantities of each wood, as compared with shell-bark hickory as the 
standard, and marked 100.'- Out of forty-six different woods of trees and 
bushes experimented on, only five stood under fifty, or were of less than half 
the value of shell-bark hickory ; these were Lombardy poplar, white pine, pitch 
pine, Jersey pine, and white birch, which stood respectively as follows : 40, 42, 
43, 48, 48. Hard maple, generally considered as next in quality to hickory as 
fuel, was found to have a value of only sixty. There were eighteen of the va- 
rieties of wood experimented on which were more valuable, foot by foot, than 
hard maple, ranging from 60 to 80, while white oak and red-heart hickory 
marked 8*1, chestnut and white oak 86, and pig-nut hickory 95. . Many of the 
small growing trees, oftentimes cut and burned in the clearings, were found 
among the best heat^producing woods. 

In removing trees let a view be had to the protection of the remaining forest, 
taking those decaying and liable to fall, and those that have become insecure 
and are liable to be uprooted by violent storms. And care should be exercised 
in felling trees, not only to facilitate the removal of the logs and wood, but also 
to save the breakage of the remaining trees. ' And by all means entirely ex- 
clude domestic animals from the woods. Encourage the farmers of our land 
also to study the cherishing and reprodaction of their timber. Let the trees of 
the least value be cut out for wood, and thin out the poorest of the trees where 
they stand too thickly. Take away large branching and yet indifPerent trees 
ivhere the woods are sparse, and set yoimg trees and plaut nuts of valuable va- 
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rieties in the are^ tlins opened, and let the s^nsliine and the air start them 
together, that they may grow thriftily and advantageously. As a nation, great 
ignorance and stupor exist among our farmers respecting this subject. If the 
2,240,000 farmers would each give but one hour of real thought to this subject, 
and then practice upon their own thoughts, the result would profit this nation 
tens of millions of dollars. 

Our farmers should consider the ultimate pecuniary benefit of such a course 
for themselves, and their children after them, both in the better incomes from 
their farms and their greater value to their families if in time they should be 
sold. We are cutting down too much of the timber and removing the extended 
and grand instrument which God uses in nature for greatly controlling the ex^ 
tremes of temperature and moderating the violence of serial disturbances and 
inequalities of all kinds. Cutting off timber to raise grain will, when carried 
far change those rich grain fields to moderate grass lands. The lesson 

of the goose that laid the golden egg should check our thoughtlessness and lead 
lis to save our timber, and even produce more, and cultivate with greater care 
and thoroughness the present fields. 

•\AT10NAL SCIENTIFIC EXPERIMENTS KBEDED. 

Let extensive, protracted and scientific expeiiments in the propagation and 
cultivation of forest trees be established. In European countries vast sums 
have been expended, and years — yes, lives of eminent men have been spent in 
observation and experiment upon this subject. Laws have been passed pro- 
tecting the forests from injury by cattle and from depredations by wood 
thieves, limiting the amount of wood which may be cut, and requiring men to 
plant trees. But this knowledge is of comparatively little advantage to^ us. 
The books are mostly written in foreign languages ; they are, to a great extent, 
scientific works, and would not be suited for general use and instruction, even 
were they translated in the most scholarly manner. The climate, soil and 
trees of G-reat Britain are dissimilar to ours, to so great an extent that the 
works written there would be inapplicable to our vast area, with its great ex- 
tremes of latitude and its great changes of temperature. Our country, in the 
generar excellence and variety of its timber, exceeds Europe and demands that 
we should study and learn for ourselves what our country can do for its native 
trees, and what our trees can do for our country. The pursuit of thorough 
knowledge involves the use of so much time, and the expenditure of so much 
money, that when a nation is as ambitious of material progress, and as eager 
for gain as ours, study on this subject^ as an individual pursuit, will be wholly 
neglected. This subject should receive the immediate attention of our govern- 
ment, and enjoy its fostering care. No private efforts, however expensive or 
extensive, would so much impress the great mass of the people with the imme- 
diate and pressing importance of action as to have Congress make some move- 
ment worthy of a subject so grand, and an interest so vast. There are certain 
objections against the government attempting such experiments itself, and di- 
rectly under its own authority and inspection. It would need to be added to 
some department already existing, and overloaded now with the oversight of 
other great aiid varied , interests. The experiments ought to be carried on in 
sections remote from the seat of the general government, and would need the 
appointment of agents and overseers, who would serve simply as appointees, 
and not because they were drawn to the work by their natural tastes and their 
high estimates of its importance. The experiments^ to be of any value, must 
be continued through several presidential terms ; and in the continual changes 
occurring in the various departments of government, no one person would be 
permitted to control these experiments, to carry out to completeness thoroughly 
digested theories and test them in actual practice, and to avail himself of his 
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Own experiences, knowing which to truly condemn and. which to approye. The 
liability would be a defeat, through incompetence or lack of interest in the 
men appointed to the work, from the short periods with which they would be 
connected with it, and the fact that they had no personal interest at stake in it 
except their salaries. 

On the other hand, no company of men ca,n, in the present state pf ignprance, 
afford to buy lands, and then propagate trees at an expense of twenty to thirty 
times the value of the land per acre, and wait twenty years for the return of 
the money in fire-wood and lumber. Men must live — ^they need present money; 
they wish immediate income from their labor and investments. If in any man- 
ner the governinent could aid any competent corporation of able and scientific 
men, either by grants of money or grants of public lands, to assume a faithful 
and thorough fulfilment of certain definite and important experiments, made ex- 
tensive* enough and continued long enough to settle certain great facts— to de- 
termine certain sure methods of culture, and to place iri the United States, 
within fifteen years, the art of sylviculture (or tree-growing) on the same basis 
as wheat-growing — ^to bring it to a forward and certain position, which it will 
not otherwise attain in forty years— then it ought to be done. The great ob^ 
jection to this plan is, that the governihent is dependent, to a certain extent, on 
the faithfulness, capacity or honesty of those to whom it intrusts this great 
work. If, then, the government, iri the furnishing of means to such parties, 
could keep such a control only as should secure the faithful performance, of the 
agreements made, and also make it for the ultimate personaL benefit of those 
conducting the experiments to carry them to completion in the most perfect 
mode, the object would be probably obtairied in the best* most satisfactory, and 
most economical manner. 

Whatever course may be adopted in this matter, it is honrly assuming an im- 
portance with thinking men that will not permit it to rest. Action, for which 
in twenty years sixty millions of citizens will return devout thanks, is de- 
manded, and it should be taken without an hour of unnecessary delay. 

BEGINNINGS ALREADY IN OPERATION. 

Every word that has been written, printed, or spoken in our country on this 
subject has been a blessing, and the author deserves public thanks. Every 
man who has experimented, to however small an extent, whether led thereto 
by his own necessities for trees, or by love for the employment, has been a 
public benefactor. Like the cloud no bigger than a man's hand, just rising 
from the sea," an awakening interest begins to come in sight on this subject, 
which, as a question of political economy, will place the interests of cotton, 
wool, coal, iron, meat, and even grain, beneath its feet. Spme of these, accord- 
ing to the detnand, can be produced in a few days, others in a few months, 
wool itself in a few years, but timber in not less than one generation, and such 
as we are daily destroying in not less than five to fifteen generations. The 
nation has slept because the gnawing of want has not awakened her. She has 
had plenty and to spare ; but within thirty years she will be conscious that not 
only individual want is present, but that it comes to each from permanent 
national famine of wood. 

We should hail every movement in this direction of increasing interest. The 
State Agricultural Society of New York has offered last year, for the first time, 
a premium for the best acre of forest orchard. I have not seen the proposal, 
but think the amount is ^200 ; •and the only thing specified as required is that 
a given number of trees should be set out. All honor to that society in its 
nobl(i beginning! Mr. Douglass; of Wisconsin, will long deserve the thanks of 
this nation for his patient arid successful experinients in domesticating and suc- 
cessfully propagating in this country the European larch. Close by the region 
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of native pine, so rapidly melting away, he is seeking to introduee and en- 
courage the cultivation of the larch in all that region of country. May suc- 
cess attend him, and an abundant reward! In connexion with some of our 
colleges, and contemplated in the future by some of the agricultural colleges, 
and in some few instances owned by men of great wealth, are found arboreta, 
or gardens, or grounds in which are collected all vaiieties of trees which can 
be made to endure the climate; and sometimes the collections are extended so as 
to include many shrubs and trees which can be grovm only under glass and 
with constant protection. For the advancement of science, for the use of the 
naturalistj the philosopher and the student, such collections are of great value, 
bringing the practical examination of these productions of nature within the 
reach of many whose time, circumstan(3es, or means would not permit them to 
visit foreign countries. One of the largest and finest collections of this kind 
in the United States constitutes one department of the Missouri Botanical 
Garden , which is the property of a wealthy citizen of St. Louis, and is situated 
some two miles southwest of Lafayette Park in that city. These grounds are 
probably unsurpassed by any in the United States, either public or private, in 
their extent, their beauty, the completeness of the collection of plants, shrubs 
and trees, or the skilful cultivation and the lavish expense bestowed upon them. 
Although private grounds, they are thrown open to the public by their pro- 
prietor, Mr. Henry Shaw. Tens of thousands have enjoyed their beauty, many 
students have spent happy and useful hours there, and the effect upon the land- 
scape gardening and the beautifying of yards and private grounds from this ex- 
ample has been immense. But the arboretum, which contains one tree of each 
£nown variety, does not meet the particular want of which we are speaking, 
though, as we have stated, their presence helps to arouse and instruct the 
nation. It is such governnientar action as has been recommended, with such 
action as I am tdld has just been taken by the legislature of Kansas, which is 
to bnng us relief, if it ever comes. The State of Kansas, to encourage the 
planting of trees, not only remits the taxes upon all planted forest, but pays 
annually, through a period of some twenty years, a bonus of one dollar an 
acre to the planter. To persons who think there are in our country trees 
enough this may seem a strange expenditure of money ; but it will do more 
than any other expenditure to replenish the State treasury in all future time. 
The facts I have mentioned show that light is beginning to struggle through 
the darkness. Let the people, then, have immediate true, and reliable informa- 
tion, such as only such courses of experiments as have been spoken of above 
can give. They are ready now to receive it. Let them also have an opportu- 
nity to see what has been, and is, from year to year, being done at such propa- 
gating grounds and plantings. If this is done, there is no reason why arbori- 
culture may not become throughout ail our land as distinct a department of our 
agriculture, as well understood, and as certainly managed, as breeding, herding, 
wool-growing, dairying, or raising grain. 

An effort is now being made with the government to obtain and diffuse in- 
telligence oii this subject. In the spring of 1S65 a company, of which the 
writer is a member, was incorporated by the legislature of New York, under 
the name and title of the," American Forest Tree Propagation and Land Com- 
pany." The said company, having duly and legally organized, have applied 
to Congress, asking a grant of public lands, the far greatest part of whose pro- 
ceeds are to be expended in making the experiments ; the remainder of the 
Ian dy with the plantings thereon, to be the reward of the company. It may 
properly be q^uestioned, why should they ask the government for such assist^ 
ance ? Why not carry forward the enterprise by individual energy and at 
private expense ? 

Let us then inquire, why government should aid such efforts ? The work is 
national. Every pai't of the land suffers together. In the pineries themselves 
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a man cannot now build for double what it coat a few years ago, because tbe 
demand for lumber, its increasing scarcity, and the price of labor control the 
price. It will take the inan ho longer to chop the logs, nor the mill longer to 
saw them ; but all things have gone up in price ; and (leaving out the iiuctua- 
tions in currency and prices caused by war) there' is no one thing in our land 
which has more certainly caused the present high rates of labor than the high 
price of fner for all domestic 'and naanufacturing purposes; the high rents for 
the industrial classes, and the high price of the raw material upon which nearly 
one-half tnillion of our industrious, intelligent mechanics labor for their bread. 
Every citizen in this country is interested in this question, both directly and 
indirectly. Every one must have his bouse to dwell in, either his own or some 
other man's; every one needs his victuals cooked and his tea and coffee warmed ; 
every one, for health of body, needs a genial fire in the inclenaent days of in- 
hospitable seasons of the year. , 

Bernard Pallissy, the famous " Potter of the Tuilleries," who died in the 
Bastiie for his religion in 1589, was one of the most profound men ever pro- 
duced in Europe. He then plead for the wood in France as follovfs, (see Gr. P. 
Marsh, *VMan and Nature," page 296 :) ** Having expressed his indignation at 
the folly of men in destroying the woods, his interlocutor defends the policy of 
felling them by citing the example of divers bishops, cardinals, priors, abbots, 
monkeries and chapters, which, by cutting their woods, have made three profits— 
the sale of the timbeiv the rent of the ground, and the good portion t]iey re- 
ceived of the grain grown by the peasants upon it.' ' To this argument Pallis sy 
replies : " I cannot enough detest this thing, and I call it not an error ^ bui a 
curse and a calamity to all Fra7ice ; for when forests shall be cut, all arts Bhall 
cease, and they who practice them shall be drivdn out to eat grass with ISTebu- 
chadnezzar and the beasts of the field, I have divers times thought to set down 
in writing the arts which shall perish when there shall be no uxor e wood ; but 
when I bad written down a great number, I did perceive that there could be 
no end of my writing, and having diligently considered, I found there ma- rioi 
any which could be followed without wood.'' * * ^ ^ • * * u And truly I 
could well allege to thee a thousand reasons, but 'tis so cheap a philosophy that 
the very chamber wenches, if they do but think, may see that without vfood it 
is not possible to exercise any manner of human art or cunning." 

But there ai*e many persons who, living in the near vicinity of C(ial, under- 
valuing the infinite uses to which wood is serviceable especially, smile at the 
idea that the coal can ever be exhausted, or that it cannot readily take the place 
of wood as an article .of fuel. Now, there are certain simple and evident truths 
well to be considered. The more dependent the nation becomes upon the mines 
for its fuel, the more liable will be both the owners of the mines arid the commu- 
nity at large to be oppressed by combinations and strikes among the miners. 
Already scarcely a year passes without such occurrences in the leading mines, 
producing anxiety and suffering to tens of thousands, and exacting unjust 
charges from all who are consumers. But again, the larger the regions de- 
nuded of lumber, and also destitute of coal, the greater the distances over which 
coal has to be transported. This enhances its price and increases the uncer- 
tainty of receiving a supply. Again, as the mines are worked longer and are 
sunk deeper, or are drifted further into the mountains, the cost of getting out 
the coal increases, while other mines will prove unprofitable and will be aban- 
doned, and others will be utterly exhausted. An article in the London Times, 
as late as April 19, 1866, speaking of the duty of England to pay her national 
debt now, while in the zetiith of her power, talks thus on the short supply of 
coal in that nation': But we miitstlopk beyond this century. In three gIbn- 
ERATIONS— that is, in the days of our children's children— we are told that aZ/ 
the coal of these islands that lies within Jour thousand, feet of the surf ace will be 
exhausted if we go on increasing our consumpt ion ^.t the present rate. Coal is 
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every tiling to us. Without coal our furnaces will become idle, our factories and 
workshops will be as still as the grave, the locomotive will rust in the shed, 
and the rail be buried in weeds. Our streets will be dark, our houses uninhab- 
itable, our rivers will forget the paddle-wheel, and we shall be again separated 
by days from France, months from the United States. The past will lengthen 
its periods and protract its dates. A thousand special arts and manufactures, 
one by one, then in a crowd, will fly the empty soil, as boon companions are 
said to disappear when the cask is dry. We shall miss our grand dependence, 
as a man misses his companion, his fortune, or a limb, every hour and at every 
turn reminded of the irreparable loss. Wise England will then be the nil y 
virgin without oil in her lamp. We shall be surrounded and overwhelmed by 
the unprofitable lumber of buildings and machinery that We cannot use, and 
with cities we cannot occupy * for who will care to live in Manchester? Who 
will be able to live in the metropolis ? It is not so difficult to imagine the state 
we shall return to, for it takes only a middle-aged man to remember it. They 
would be sorry to be called old who can remember large towns lighted with oil 
lamps, the first steam vessel timidly creeping along our shores or up our rivers, 
and the hardly credited rumor of a steam engine on a * tramway.' But the 
process of learning will be slow, and neither easy nor pleasant. To be sure, as 
coal becomes scarce and dearer we shall learn economy. We shall warm our 
houses more scientifically and improve our machinery. But meanwhile our de- 
scendants will witness another process equally exhaustive; the population will 
follow coal wherever it is to be found, whether on foreign or on colonial soil. 
Qur manufacturers will be beaten by those who then have this advantage over 
us, and the working classes will acicept the invitation of the master that bids 
the highest. That is what they must do, for it is the law of existence. It is 
not easy or at all possible to forecast any point at which the various conflicting 
causes may fix the future of Eoglish labor, but we may as well expect a large 
population in Salisbury Plain, as a Manchester, a Liverpool, a Sheffield, or a 
Birmingham without coal, £tnd cheap coal, too Such are the views so recently 
set forth by the London Times, asserting that the coal will be exhausted, that 
it will result in the prostration of British commerce and manufactures, and the 
ultimate depopulation of the British isles ; and hence it urges the nation to pay 
its debt while this source of wealth and strength is still theirs. 

Should not such words as these arouse Americans to the value of wood, which 
has a value in our nation oi "^x^d^Aj four times its value as mere fuel, and 
which, in the mere department of fuel, can do for all purposes except those of 
fouudery and steamships upon their long voyages on the ocean, all that either 
authracite or bituminous cOal can do ? Already the United States in its short 
period of existence has acquired a population equal to that of Great Britain, and 
all things would indicate that the nation, as regards population, is still in its 
infancy. We say ^ then, that government should regard this interest, because 
every person will be pecuniarily interested in it— it is national, 

2. Government should aid in the development of this knowledge and sci- 
ence, because it is not remunerative to those who would do it privately. It will 
pay every man who owns a farm which has a scarcity of timber to, begin, upon 
some systematic plan, the planting of trees, each year to invest some money 
and give a few days' labor, thus steadily, persistently, but with small expense 
and little derangement to his other agricultural arrangements, supplying this 
want. But if he will undertake to plant trees as an experiment for the good 
of others, and make this his first and main occupation,: he will both fail in busi- 
ness and Starve in person. While he could raise one tree to a size suitable for 
any manufacturing purpose, he could, from the same ground, have sent into 
market twenty crops, of corn, wheat, grass, or hemp, or twenty shearings from 
his flock, cutting from the tenth generation of bucks and ewes raised by him- 
self, or could have sent eight generations of fat beeves into the market. Not 
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only will tbose who undertake sucli ia work as ought for the Ration to be don© 
be compelled to make a vast outlay of money, but they will also expend their 
time, and lose not only the interest of their money, but also the means of living 
from year to yean The time when farmers are most busy will be the very 
time when these persons will also be the most engaged. 

The knowledge obtained, and impulse given to tree-growing, will be realized 
by future generations more than this ; and as nations have lives extending over 
centuries, while individuals live but for years, the nation should reward its real 
benefactors while they live. 

The waste portions of the republic will in time thus be reclaimed, a larger 
area be subjected to cultivation, a greater population maintained, and thus the 
nation in coming ages be increased in happiness, in numbers, in strength and 
wealth, ■ , ■ 

EXPERIMENTS SHOULD BE PROTRACTED, THOROUGH, AND VARIOUS. 

There should be selected, with great care, suitable grounds, in various locilir 
ties in the bounds of the United States, to be tilled and used as^ nurseries, in 
order thiat the best, surest, and quickest methods of propagation may be cer- 
tainly learned ; that all the debated questions, whether to propagate and tran&- 
plant, or to plant and till where the trees are ultitkiately to stand, may be finally 
and truthfully determined ; that the proper time in the season, and the best 
manner and the best age of the trees for transplanting, may be learned ; that 
the kind and composition of the soils used in propagating, and the most prom- 
ising' soils into which to plant, may be all proved. The influence exerted by 
trees upon each other, as to their health and thriftiness, a subject of immense 
importance, and of which scarce anything is known, should be thoroughly inr 
vestigated, and not respecting a few kinds of trees, but of all those whose size 
and peculiar qualities will make them valuable either as fuel or lumber. The 
state of the atmosphere, the tempejature, the amount of rains, the presence and 
direction of winds/ should all be accurately observed and registered, and their 
effects upon the propagating or upon the young trees should be noted. The 
quantities of seed planted, its previous preparation, the location and preparar 
tion of the beds, and the various methods of planting, together with all results, 
successful or unsuccessful, should be recorded. 

When the trees are planted the experiments should be many and often re- 
peated, at what distances they shall be set, whether in lines equidistant or in 
lines wide apart, but the trees standing close in the line or in lines arranged so 
as to cause the trees to stand quincuncially ; also, to determine the effects of 
shade upon the growth of trees, and to study the arrangement of small and 
short-growing trees in artificial forests, to learn the effects and secure the power 
of sunlight and heat to all. Trees also should be planted in various forms, as 
wind-breaks, orchards, lines to defend fields or fruit orchards ; also with the 
smallest species to the windward, and the rankest growing varieties on the lee- 
ward; also in long parallels, especially to test their effects upon important me- 
teorological points, sought to be established thereby. These trees should be 
measured from year to year, and an exact record kept both of height and cir- 
cumference, the extremes of each , species being poted, and then the general 
average for the season determined for each kind. 

Not only should the experiments embrace the trees of America, but some ex- 
periments should be made upon the domestication and propagation of some of 
the best European and other trees ; and not only should our forfests of America 
be planted as we find thern standing in nature, in various latitudes and longi- 
tudes, but these should be mixed, and foreign trees intermingled with them. 

An account should also be kept of the number of trees of each species annu- 
ally injured by animals, insects, accident, storm, heat, cold and disease, speci- 
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fjing by which destroyed ; also a full account of the cost of propagating, Bet- 
ting, and cultivating, not only in the gross amount, but by particular items, so 
that the knowledge may be reliable and exact for others. 

A full annual report should be made of all the things tested by the experi- 
ments and sent to the Department of Agriculture, and, so far as may by it be 
deemed desirable, bespread through the country in the monthly annual issues 
of the department. 

The writer, and others most conversant with the subject, think that the ex- 
periments should continue thrbugh not less than ten years of active labor, nor 
less than forty varieties of trees indigenous .to this country be tested, nor the 
experiments be limited to less than 1,000,000 trees. Less than this would 
leave the work so feebly and slightly explored and accomplished that it ought 
to be done again. This, therefore, is the very Zm*^ that the magnitude of the 
object can ask, " . 

The cost, perplexities, risk, labor and study demanded for this enterprise is 
not conceived of by one person in 100,000 of our citizens ; but a moment's con- 
sideration wilF set them on a correct train of thought. While the number of 
American trees worthy to be tested is about forty, but few of these, and those 
the most readily grown, are found in our ordinary nurseries. Trees such as 
should be grown to make these experiments of any value wholesale at from ten 
to twenty-five dollars per hundred, and retail at prices from twenty-five cents 
to one dollar each. Being almost wholly demanded for ornament, the call for 
them is very limited, and they are raised in the nursery in the same manner as 
other trees, in closely standing rows, and thick in the row. The soil is of the 
finest (quality, and worked with great ease. No extra fencing is required, and 
when the nurserymaii digs them up he transfers all further care of them to 
other parties. He receives his money for the work perfonned, to be again iii^ 
vested ill the same manner. 

In the case pf such experiments as have been mentioned above the circum- 
stances are wholly difierent. With the first HQoment's work commences an outlay 
of expense which will make no return under fifteen years, and then only as 
firewood. All the expense of making the experiments must be laid out before 
any income can begin to return. A railroad or a telegraph, or a ship company, 
almost from the beginning of their work commences receiving income ; in such a 
work as this there is none. When the nursery work , is far advanced, and the 
trees are ready to be removed, then the labor is but begun. New soil must be 
broken up to receive the trees, and it will require great breadths for this pur- 
pose. It is a great and costly labor to mark out and set 100,000 trees in a 
season. The new lands thus planted must be fenced, either with wooden or 
live fencing, or the trees will be destroyed. 

The trees must not stand, as in an ordinary nursery, crowded upon a small 
space and thickly in rows, but each heeds a location where it can be singly cui- 
tivateii. Neither should the experiments be made on one piece or tract of land — - 
this would be economical — ^but the experiments on varieties and adaptations of 
soil, and on all thermometrical, by grometrical,..and pneumatical points, would be 
defeated thereby. In sections destitute of trees, one dense and large forest is 
not so much needed as many and scattered ones of much smaller si2e. If the 
plantings should thus be scattered, men and teams must be sent to great dis- 
tances, and in various directions, from a selected centre. The force of men and 
teams required for this work, it is supposed, after careful estimates, will be from 
five t6 six times as great as would be required to treat the same number of trees 
to seven years' growth in a common nursery ; while the expense a,ttending the 
completion of a tree plantation will probably be five times as great as the cost 
of raising and disposing of an equal number of trees from a nursery. Such ex- 
periments ought to be commenced without delay. The annual taking away of 
3;OOO,OO0 of^ acres of our wood-growing lands is cutting down and sweeping off 
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our forests with frightful rapidity. Kansas, Nebraska in part, the whole of 
Utah, New Mexico, much of Texas and California, have not one sapling to sparer 
As population rolls into these regions, and the railroads are built through them, 
the one destitution, and the great drawback to every kind of business and to 
all prosperity, will be the lack of timber. 

East of the Mississippi river, excepting the prairies, the territory of the United 
States is all timber- growing land. West of the Mississippi, the plains, the bad 
lands, and the sandy deserts, occupy probably two-thirds of all our domain. 
Soon those distant States will begin to draw upon the more ff'vored sections, 
and those States now impoverishing themselves will have to share their rem- 
nant with others. This country still enjoys the blessed ignorance of not know- 
ing what it is to purchase her common timber abroad. As yet we have imported 
only ornamental woods from other countries ; but when we cannot supply our 
own artisans with our own wood, then, indeed, will it be a day of sorrow. Is 
it not time to change some of our soil, either bare of trees by nature, or denuded 
by the violence of man, into tree-bearing land ? 

Millions of dollars are yearly paid for wood fuel, and the demand increases 
annually. Fully ten millions of dollars' worth of railroad sleepers are now an- 
nually called for by the railroads. More than one hundred millions of dollars* 
worth of sawed lumber is now consumed yearly, while the addition of timber for 
building and naval purposes, for home manufactures and cooperage, will probably 
swell the aggregate to $250,000,000 per annum. , Such is the yearly destruction. 
Already the nation begins to feel the drain and the scarcity ; and to couuterbal- 
ance even in the least degree this waste, such experiments as we have urged 
should be set on foot without a day's delay. 

It will take at least ten years to arouse the people to any considerable extent. 
Were man to begin to-day, it would take twenty years to produce one good oak 
or chestnut railroad sleeper. Before it would be ready for market the railroads 
will have paid for sleepers alone more than $300,000,000, 

The Department of Agriculture, better than any other agency, can communicate 
such valuable information as these experiments would develop to the citizens 
at large. The publications of this department reach the very men upon whom 
all depends, the owners of the soil. But mere writing and printing are not 
enough to produce the desired impression and movement upon the masses. 
They want experimental demonstration ; and merely individual, limited, and local 
experiments will not satisfy them. One person may write about planting a few 
acorns, a few butternuts or black walnuts, or a few chestnuts ; another about 
sowing a little locust seed, and another about setting cottonwood cuttings. They 
are all well enough in their ^way, but they are meagre, imperfect, unsystematic 
and transient, as well as private. It should, then, to command public con- 
fidence and wide adoption, be known that such experiments were being made on 
an extensive scale by the government itself, or with its aid, and that all are 
free to visit the nurseries and plantations to see the work performed, and to make 
inquiries into the minutest particulars. 

Then the information giv^en by the government would be sought with greater 
interest, year after year, as the developments became more certain and confirmed ; 
and such information would be considered authority on the subject. And thou- 
sands would even go great distances to see the actual working of the plan who 
would sleep reading over the theory and description. 

WARNINGS FROM HISTORY. 

We ought to learn from the experience of other nations great and terrible les- 
sons, without madly insisting upon suffering the same disasters ourselves. The 
history of the world. presents to us a fearful record respecting the destruction of 
the forests. Palestine and Syria, Egypt and Italy, France and Spain, have 
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seen some of their most populous regions turned into forsaken wilderness, and 
their most fertile lands into arid, sandy deserts. The danger to our land is near 
at hand, nearer by full thirty years tlinn the most intelligent suppose; 
we need immediate action both for prevention and restoration. 

Hon. G, P. Marsh, than whom no man living is more competent to speak on 
this subject, thus warns his countrymen. His extensive travel, his high scholar- 
ship, his official position as United States mioister to several foreign nations, his 
wonderful powers of observation and deduction, give to his words, verified by 
his own personal observation of the subject on four continents, the greatest 
authority and power : 

" There are parts of Asia Minor, of northern Africa, of Greece, and even of 
Alpine Europe, where the operation of causes set in action by man has brought 
the face of the earth to a desolation almost as complete as that of the moon ; 
and though, within that brief space of time men call the "historical period," 
they are known to have been covered with luxuriant woods, verdant pastures, 
and fertile meadows, they are now too far deteriorated to be re claimable by man ; 
nor can they become again fitted for human use except through great geological 
changes, or other mysterious influences or agencies of which we have no present 
knowledge, and over which we have no prospective control. 

" The earth is fast becoming an unfit home for its noblest inhabitant, and 
another era of equal human crime and human improvidence, and of like duration 
with that through which %'aces of that crime and improvidence extend, would 
reduce it to such a condition of impoverished productiveness, of shattered surface, 
of climatic excess, as to threaten the depravation, barbarism, and, perhaps, even 
extinction of the species. 

" The destructive changes occasioned by the agency of man upon the flanks 
of the Alps, the Appenines, the Pyrenees, and other mountain ranges in central 
and southern Europe, and the progress of physical deterioration, have become so 
rapid that, in some localities, a single generation has witnessed the be- 
ginning AND THE END of the melancholy revolution. 

" It is certain that a desolation like that which has overwhelmed many once 
beautiful and fertile regions of Europe, awaits an important part of the territory 
of the United States, unless prompt measures are taken to check the action of 
destructive causes already in operation. It is in vain to expect that legislation 
can do anything effectual to arrest the progress of the evil, except so far as the 
State is still the proprietor of extensive forests. Both Clave and Dunoyer agree 
that the preservation of the forests in France is practicable only by their transfer 
to the state, which alone can protect them and secure their proper treatment. 
It is much to be feared that even this measure would be inadequate to save the 
forests of our American UDion, 

" There is little respect for public property in America, and the federal gov- 
ernment certainly would not be the proper agent for this purpose. It proved 
itself unable to protect the live-oak woods of Florida, which were intended to be 
preserved for the use of the navy ; and it more than once paid contractors a high 
price for timber stolen from its own forests. 

" The only legal provisions from which anything can be hoped are such as 
shall make it matter of private advantage to the landholder to spare the trees 
upon his ground, and promote the growth of the young wood. Something may 
be done by exempting standing forests from taxation, and by imposing taxes on 
wood felled for fuel or timber ; something by premiums or honorary distinctions 
for judicious management of the woods. It would be difficult to induce govern- 
ments, general or local, to make the necessary appropriations for such purposes. 
But there can be no doubt that it would be sound economy in the end." 

Such are some of the thoughts and words of this eminent scholar, statesman, 
and observer, published after this company had been fully organized, and for 
years in contemplation. His whole book, " Man and Nature," bears testimony 
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on every page to tlie existing wants and evils already upon us, and wliich make 
the action of government an instant and imperative necessity. 

WHAT CAN BE EFFECTED BY SUCH EXPERIMENTS. 

How much could he accomplished of absolute tree-planting as the results of 
such experiments and information ? 

No exact and positive answer can be given to this question. We can, how- 
ever, upon very low and probably safe data, show what could be accomplished 
were those data adopted practically, and thus made facts. There is a possibility 
that from such experiments, whether by the government or by a compaoy, it 
might become proven that a great forest nursery, under scientific and skilful 
management, might supply farmers with trees to set for forest better and cheaper 
than they could themselves propagate them. And thus a trade might arise, if 
sufficient interest could be awakened in it, Avhich would furnish every farmer 
with such and so many trees as his time and inclination might from year to 
year lead him to plant. But whether he shall propagate them himself or pm> 
chase them is immaterial to our estimate, which is as follows : 

There were in 1860 in the State of Illinois 143,210 farms in cultivation. Let 
ns suppose that only one-third of these farms were prairie lands ; and again sup- 
pose that only one-third of those having farms bare of timber take any interest 
in the subject, and that these take so little interest in it that in ten years they 
shall plant but five acres to each farm. Then one farm in nine through Illinois 
would plant one-half an acre of forest orchard each year ; and yet, in the aggre- 
gate, it would amount to 90,000 acres of forest, equal to 270,000 acres of com- 
mon forest, or 156 square miles, or four and a half townships. It should be 
remembered that it is estimated that one acre of scientifically and mathematically 
selected and planted forest is equivalent, in ultimate amount, to at least two 
acres, and in value to three or four acres of ordinary forest ; so that the acres 
planted and grown in replacement are entitled to count far higher than siniply 
acre against acre. Does any one exclaim, " This seems but a drop in the sea 
A beginning certainly must be made, or nothing will ever be done. If the tim- 
ber of this nation is saved or restored, it is to be accomplished by labor and 
planting, and the sooner all are aroused and commence the better. 

INDIVIDUAL EFFORTS ON TOO SMALL A SCALE. 

Some few persons of large means in this country, with a simple view to beauty, 
or to meet their particular plans in conducting the various branches of the farmer's 
profession, have laid off their farms with great care and excellent judgment for 
the ends sought to be secured. But such persons often purchase the farms they 
own and thus beautify ; when these come into their possession, the roads and 
lanes, the shape and location of the woods, and the general plan of fields, are all 
settled, some of them in a manner which cannot be changed or modified. But 
to find farms that have been laid off with a view to fature years, or on any gen- 
eral and carefully considered plan, which could be repeated indefinitely on every 
side, one will look in vain. 

Farms are generally so small, and the persons who open and improve them 
are so poor, that they have neither time, room, nor money to commence their 
farms aright, and for theiv own future interests. It would require combination 
among many neighbors, a well matured and faithfully followed plan, and a high 
intelligence, to so alternate and arrange forests and arable lands as to accord 
with certain great principles in nature, which, if regarded, would enrich and 
benefit all who come within their influence. 

As it is now, each farmer by his own notion, often with no sound reason, clears 
one part and leaves forest on another portion. No one studies his neighbor's 
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farm, or questions him as to what he intends to cut away or leave, and thus he 
is wholly ignorant of what the surroundings of his own farm will be. Each farm 
ignores the existence of any other on the whole continent. ISFo two, much less 
five, ten, twenty, or Jifty neighbors come together and enter into an intelligent 
agreement, fixing upon plans seeking to control or modify the severity of winds, 
droughts, frosts and winters, and to secure frequent, abundant and perennial 
springs of water. 

There are in our country some extensive tracts of forests still unbroken, or 
but just penetrated by the pioneer, where it is possible lhat some system might 
be adopted by the settlers, however poor, which shall show to the country and 
the world how beautiful, healthy and productive a country man can make by 
preserving the forest in its full proportion to the cleared land, and in the proper 
forms. 

And should the government, or any company, ever execute experiments on a 
scab^ such as this interest demands, then, certainly, upon those portions already 
by nature ready for the plough, there should be given a specimen of what can 
be done by study, science and forethought to make agriculture, and rural 
scenery, and farm homesteads what they ought to be. 

THE MAKE OF OUR COUNTRY DEMANDS LARGE FORESTS. 

Geographers, by an averaging of the coasts and boundary lines of the United 
States, have fixed its geographical centre in the State of Kansas, about twenty- 
five miles west by six miles south of the city of Leavenworth. This is the 
real centre, though far too much to the west for the probable centre of popula- 
tion. The thermometrical observations taken for many years at Cantonment 
Leavenworth (while that was still "Indian" and then "Nebraska" Territory) 
showed " that Fort Leavenworth was subjected, beyond any other part of the 
United States where similar observations were made, to sudden and extreme 
changes, both of heat and cold, of moisture and drought." (Authority of Major 
E, D. Ogden, U, S. A., 1854.) Since the settlement of Kansas the terrible 
droughts experienced, and the many men who have perished with the cold on 
the plains between Leavenworth and Salt Lake, bear evidence to the truth of 
the observations. 

And this is to be expected in the nature of things. There is no body of 
water in the central part of the North American continent, west of the Missis- 
sippi river, which is able to exert any controlling influence upon the tempera- 
ture of all that region. When we go north from Fort Leavenworth five degrees 
we are in a cold and frozen climate, closed early in the fall and locked in frost 
until late in the spring. Pass five degrees southward, and you have almost for- 
saken the region where ice may be said to form ; hence this middle ground is 
wholly controlled by the prevailing type of the season, interspersed with the 
sudden and ofttimes violent interjection of short periods of temperature from the 
opposite points of the compass. Thus the general winter may be mild, without 
snow, with scarcely frost enough to prevent ploughing a single week through 
the entire winter, and there may come one, two, or five days, when the ther- 
mometer shall stand anywhere from zero to 26^ below zero. On the other 
hand, in a long, cold, snowy winter, a period of very spring or early summer, as 
regards its balminess and comfort, may break in with equal suddenness. The 
same latitude upon either the Atlantic or Pacific coast is no criterion by which 
to jndge of the temperature of the plains. The presence of a great ocean, with 
its broad, open bosom continually exposing to the biting air the fresh warm cur- 
rents of her inmost being, gives a stability and produces a control over the 
temperature which is unknown when we reach a point almost two thousand 
miles from each ocean, and one thousand from the Grulf of Mexico. No portion 
of the world more needs the presence of great and numerous forests to preserve 
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an equilibrium of temperature than the central parts of North America, and es- 
pecially upon this latitude, which, as it approaches either ocean, is so admirable 
and so much sought for. 

The same causes which produce such instability of temperature have an 
almost equal and direct effect upon the amount of moisture in the atmosphere. 
The depth of the Missouri and Mississippi are insufficient to produce much effect 
upon temperature by their simple, positive presence; the results which are ob- 
tained come rather from the processes of evaporation. I suppose that were the 
Missouri river, from its mouth to the headwaters of the Yellowstone, to be laid 
out in a straight line, and its tributaries to be laid on each side of it, side by 
side, that the surface of that mighty river would average a mile in width by 
three thousand in length, giving an evaporating surface of 3,000 square miles. 
When we remember that the Missouri river discharges all the water east of the 
Rocky mountains north of the Arkansas headwaters, except what is carried by 
the St. Peter's and the Des Moines into the Mississippi, it will be seen that a 
little lake, sixty miles long and fifty wide, is not a large surface from which to 
evaporate water in so vast a territory. 

Hear G. P. Marsh, fortified by the ablest European writers, respecting the 
appropriate proportions between wooded and tilled lands, in order to secure the 
highest agricultural and healthful returns. 

In 1750 Mirabeau estimated that there should be retained in France thirty- 
two 'per cent, of the land in wood. The forest was destroyed, with most dis- 
astrous effects upon the general prosperity, far faster than his estimate allowed, 
and the percentage was reduced far below that proportion. Marsh says : ** It 
is evident that the proportion of forest in 1750, taking even Mirabeau's large 
estimate, was not very much too great for permanent maintenance, though 
doubtless the distribution was so unequal that it would have been sound policy 
to fell the woods and clear land in some provinces, while large forests should 
have been planted in others. During the period in question France neither ex- 
ported manufactured wood or rough timber, nor derived important collateral 
advantages of any sort from the destruction of her forests. She is consequently 
impoverished and crippled to the extent of the difference between what she 
actually possesses of wooded surface, and what she ought to have retained. 

^' Since writing the above paragraph, I found the view I have taken of this 
point confirmed by the careful investigations of Keutzsch, who estimates the 
proper proportion of woodland to entire surface of twenty-three per cent, for the 
interior of Germany, and supposes that near the coast, where the air is supplied 
with humidity by evaporation from the sea, it might safely be reduced to twenty 
per cent. The due proportion in France would considerably exceed that for 
the German states." 

Now, if the German states require 23 per cent, midway between the North 
sea, the Baltic, and the Mediterranean, what is demanded for the great area 
between the Mississippi and Rocky Mountains, almost without water from the 
Gulf of California to the Polar sea ! 

My mind has been often impressed with the wisdom and goodness of God in 
the peculiar configuration He has given to this great region, and the conse- 
quences resulting from it. Had the main Missouri river come eastward, in the 
line of the great Platte or the Kansas river, there would have been lost to all 
the immense valleys of the Missouri and Mississippi rivers one great blessing. 
1 The Missouri river from its sources runs northward into British America, there 
making an immense curve, while, running eastward, it comes to take a southerly 
course, until it turns with another great curve, and southeasterly cuts the State 
of Missouri asunder and pours into the Mississippi eighteen miles north of St. 
Louis, The providential depression to the northward, eastward, and southward, 
successively causing the waters to flow by that strange route to the northward, 
to reach at last the Gulf of Mexico, making the distance from the mouth of the 
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Missouri to tbe lieadwaters of the Yellowstone about 2,000 miles longer hj the 
cliannel tlian by a straight line drawn between tbe two points. When one 
thinks on the obstructions by sand-bars, drift heaps, snags, and the crookings 
of the river itself, he will understand that the water drained from the eastern 
slope of the Eocky mountains and all the northwestern side of the divide 
between the Upper Missouri and the Upper Big Platte has 2,000 miles 
more to travel to reach St. Louis than had it come, like the Platte, by a direct 
eastern or southeastern line, and that it will therefore come many days or even 
weeks later on that account. If we assume that the current runs five miles an 
hour, then that is about one hundred miles a day, and twenty days or three 
weeks must be allowed for the distance in traversing the great northern curve. 
But rapid as the river is — and it is a most majestic one when it puts on its 
power — the current is not equally swift in all places, sometimes being widely 
spread out or running in several channels. We shall assume two and a half 
miles per hour as its uniform motion, and then forty days, or about six weeks, 
must be allowed to elapse in calculating the coming of the mountain waters. 
But this arrangement has another peculiar providence. Had this immense 
curve run southward and then northward, emptying at the same point as now, 
another blessing would have been lost. As it now is, the spring rains and 
melting snows on the mountains are all garnered up in the valley of the Yellow- 
stone and other tributaries, increasing in volume as the heats of spring slowly 
creep north, unlocking the ice-bound rivers. The last point that breaks under 
the heat and accumulating flood is the northernmost point of this great arch, 
and there more than 1,200 miles of rivers and melted snows, are waiting with 
their contribution of waters ; and at last on they come, sometimes earlier, some- 
times later, but always as certain as the year returns ; on they come, and when ? 
The spring rains that swelled the Red, Tennessee, Cumberland, Arkansas, Ohio, 
Illinois, and Upper Mississippi have been over many weeks. Some of the rivers 
are growing low, and navigation is difficult. What shall the great valley of the 
Mississippi do for water, to be changed hourly into vapor by the sun, whose 
fierceness is becoming every hour more intolerable ? Where shall they obtain 
water for the rain ? Every rain which comes is welcomed by the boatmen, for 
it floats their steamers, barges and llatboats. Every rain is hailed by the hus- 
bandman because it saves and revives his crops. Spring and its rains have 
gone, and summer comes; and now, sometimes far on in June, comes the June 
rise," a name of grandeur, of joy, of activity, of wealth, of harvests to all the 
dwellers on the stream, from the Gulf of Mexico to the far-off British line of the 
northwest ! The river rises with the " June rise,'* sometimes six feet in twenty- 
four hours, until it stands for days at twelve to sixteen feet above low water. 
And sometimes, when heavy snows in the mountains are followed by a sudden, 
warm and rainy spring, so that the waters of the spring have not escaped before 
the mountain tides come riding down over them and commingling with them, 
cpme the terrific floods and overflows like that of 1844. 

Is not that a most manifest and merciful provision of Providence, for all that 
central region of which we have been speaking, to retain that great body of 
waters so long for purposes of evaporation, and then, when the whole Lower 
Mississippi would be straitened for water for navigation, to pour tliis abun- 
dance through June, July, and sometimes into August, till its effects are scarcely 
lost before the fall rains begin to replenish the rivers? Were it not for this 
grand river, it is my opinion that much of that region would be utterly unin- 
habitable by man. And ought we because forests are wanting in all that re- i 
gion — shall we leave the lands to neglect and comparative barrenness, when, by ! 
adding forests as great modifiers and controllers of temperature and precipita- 
tion, they may probably become as desirable as any lands we possess, consider- 
ing their locations as connected with our mineral wealth ? No civilized nation 
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sliould regard tliis subjedt with profounder interest, or prosecute it with an in- 
tenser energy, than our own. 

WOOD PAYS MORE THAN ONE-HALF OF THE ENTIRE INTERNAL REVENUE OF 

THE UNITED SATES. 

All wood that has been so used as to make it a part of man's real estate, or 
which is the staple of the man's business as a manufacturer, is taxed as real 
estate or manufactured products. But all wood thus invested in any manner, 
where it pays to the owner an income, whether it is in movable or fixed form, 
is obliged, if he has any income over six hundred dollars, to pay a second time 
on all that it has clearly produced bim, except what he before paid as taxes. 
It is thus true that, in one form or the other, all standing timber, all lumber and 
wood used in houses, steamboats, or permanent instruments of any kind, and 
all that is used in industry or manufacturing, pays a tribute to the United 
States. 

Let us take, then, the real estate of the Unifced States : 

In the erection of ordinary buildings of brick and stone— not cut-stone 
walls— and with wooden floors and joists, it is estimated that the cost of tim- 
bering, fxooring, roofing, wainscoting, the finishing of entrances, cornices, cu- 
polas, doors, window-sashes and blinds, makes an expense for wood-work equal 
to at least that for all the brick and stone work. The wood-work, then, which 
represents not only the raw material, but the labor necessary to put it in its 
complete form and appropriate use, pays one-half of the tax accruing upon that 
improved property. And taxes are very light upon the same land, wherever 
situated, when without buildings, in comparison to what they are when im- 
proved. But we must go further back. 

It required, if the building is one of brick, wood with which to burn the 
clay, ruaking about one-third the expense of making the brick. In like man- 
ner the lime is burned with wood, and half its value arose from that expense. 
But the clay is in the bank, the rock is in the quarry, and wagons, made greatly 
of wood, must carry the one to the kiln and the other to the pug-mill ; and, when 
burned, the same wagon is needed to draw them from the kilns to the place of 
using. But then we have not gone far enough back. The brickmaker, the 
limeburner, the stonemason, the bricklayer, the plasterer, the painter, the car- 
penter, have all needed wood in their houses for fuel, in their dwellings to shelter 
them, in their stables to protect their animals. Bat come to the building itself. 
Hogsheads and lime box, a hod and a scraper, a mortar board and a pail, 
tresacls and scaffolds, inclined planes and ladders, a plumb and a trowel—wood, 
wood, incessantly wood ! Even for the mason, the same for the plasterer, the 
painter, the carpenter, everything he grasps to work with is, first of all, wood. 
Far more than one-half of all the value of ordinary brick and stone buildings 
in the United States has come from wood, and pays one-half of the taxes. 
But we come to other buildings. There were in the United States in 1860 
3,362,337 dtvelling-houses, besides all public buildings, churches, educational 
institutions, stores, manufactories, depots, warehouses, &c. How large a pro- 
portion of these were brick we cannot tell; but by far the great majority were 
of wood. And what proportion of their cost came from manufactured wood 1 
A little hardware, a little paint, a little masonry, the plastering, and all else 
was wood. But let us estimate a little on farm-houses. When these are built 
of brick, the lime and brick are often burned with fuel cut on the very farm 
where the house is erected. The barns and outhouses, and the fences, are also 
generally constructed of wood, Now, if we assume that the houses, barns, 
and fences give but one-half the value to the farm at which it is assessed, 
(which estimates the land unimproved as worth half as much as when thus im- 
proved,) then this astounding fact comes to our notice — the value of farms in 
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the United States in 1860 was $6,654,045,007, and the value of the lumber im- 
provements would be $'3,322,522,000. This has been cut from our soil and 
put into these permanent improvements, and pays taxes. 

Now, the vast majority of these improvements have been made within the 
last thirty years, (probably twenty ;) and as within that time, probably, old 
houses, barns and fences have been replaced sufficient to make the whole 
amount new ; during that period, on farms alone, there has been cut and used 
annually, and changed into permanent tax-paying property, $101,070,000 worth 
of forest. These improvements continually are growing old and falling to decay. 
But this is a single item. ''A good barn will build a good house," is an adage 
that thousands of farmers have proved true; the protection of crops, the de- 
fence of stock, the shelter of vehicles and implements, have saved thousands of 
dollars to many a farmer. How much of the income tax paid hy the farmers 
of the nation represents the wood in their utensils, vehicles, barns, stables and 
fences, outside of the value assessed directly upon them. 

But pass a moment to manufactures. The cotton manufactures are the 
second in the United States, as reported in the census for 1860, the products 
being $115,137,926; the value of flour and grist mill products being the first, 
and amounting to 8223,144,369. Let us now take lumber, and contrast it with 
these. There was of sawed and planed lumber in 1860, $96,000,000 worth. 
The products of ih&grist-mills furnished occupation to 19,000 bakers, besides 
being used in every household supplied by the baker. The products from the 
cotton-mills, besides the private use in families, in part, gave employment to 
90,000 seamstresses and 102,000 tailors and tailoresses. But as one-half the 
labor of these was expended on woollen, silk, or linen fabrics, it gave direct 
employment to about 96,000 men and women. Now, the direct tax on the 
produced timber was almost as great as on the cotton goods, while in the lino 
of furnishing employment to others in the simple trade of carpentry alone, em- 
ploying only men, it gave business to 242,958, or nearly three times as many 
as worked in cotton, and thirteen times as many as worked in flour and meal. 

The iron interest and the machinery interest (often requiring much lumber) 
are immense, but the pig iron in 1860 amounted to only $19,487,790, and the 
bar and other rolled iron to $22,248,796, making a total of $41,736,586. The 
machinery made in this country in 1860 amounted in Value to $47,118,550, and 
of sewing machines to $5,605,345, making a total of iron produced and machinery 
manufactured in 1860 of $94,460,481 — a million and a half dollars less than 
the raw lumber of the country which had passed through the saw-mill. 

1 have before said that there are sixty-six trades in whole or in part depend- 
ent upon wood as their material for manufacturing. What they can earn or 
do earn cannot be known; but two points will help us approximate. There 
were 29,223 cabinet-makerg, who produced $22,701,304 worth of ware; also 
3,510 piano-makers, musical-instrument makers and organ-builders, who made 
$5,791,807 worth of musical instruments. If we should average these two 
trades, we should certainly set our mark too high, as one is low, and the other 
unusually high, demanding skilled labor. The production capita above 
was, in the first $771, in the other $1,651. Should we estimate the production 
of those 476,623 artisans in wood at $1,000 each, we should have nearly 
$500,000,000 per annum, of which scarcely a trifle, excepting the two items 
above of about $28,000,000, appears in any column of the census. This is addi- 
tional to the making of the lumber itself. From all incomes over $600 the 
United States exacts a tax. 

United States buildings, capitols and public buildings belonging to the re- 
spective States, and all educational institutions and county property, and gene- 
rally churches, are exempted from taxation, and therefore are of no value under 
this particular point of revenue, although, if they are of such vast importance, 
subserve such necessary and useful purposes, and are paid for by the money of 
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tbe people generally, their wood pays its tribute to the maintenance of govern- 
ment, the dispensing of justice, and the diffusion of religious truth and influence 
through the nation. 

We are told that the manufacturers of the United States, together with the 
mines and fisheries, produced in the United States in 11860, $1,900,000,000. 

Of all the cotton and woollen factories, of furnaces, rolling mills, flour and 
grist mills, machine shops, furniture, implement and cooper-shops, of all the 
manufacturing establishments of every description, what proportion of the value 
invested and helping to produce this vast amount was wood, and paid its tax, 
first as real estate, then in incomes of proprietors ? 

We have spoken of dwellings, then of manufacturing establishments. We 
come now to commercial and mercantile houses. Of all the buildings used for 
banking and insurance purposes, for offices, for public halls, for theatres and 
museums, for all kinds of business, and for all kinds of storage, what per cent, of 
all the values of these buildings is wood, and, as asked before, pays a double tax? 

But when we come to one other point, we meet timber under a new aspect. 
In 1860 the ships of the United States had an aggregate tonnage of 5,539,812 
tons, and were worth, at $40 per ton, $221,592,480. In 1860 there were a few 
iron steamers, but the great mass of American vessels were built wholly of wood. 
When we remember that it is through their instrumentality that those articles 
are brought which yield such a national income to the government, surely wood 
stands forth, demanding again the acknowledgment of its value and power 
which thoughtless men have never given to it. 

But there is an interest growing up among us which is destined, in time, to 
control every other of a mere pecuniary kind ; it is the railroad power and rail- 
road contributions; and from a few facts connected with these (I have early 
alluded to one or two in part) may be seen how here, as well as elsewhere, wood 
pays its tribute to the United States treasury. 

The report of the engineer of the State of New York on the railroads of that 
State, for 1864, is in my hand, with the latest and most reliable information. 
By it I find that to fence forty-nine miles of the Atlantic railroad in the lumber 
portion of that State cost $35,680 70, or $728 a mile. At the same rate the 
fences for the 51,114 miles, either operating or being constructed in 1862, would 
amount to $37,208,992, a value greater than the entire value of the New York 
Central railroad. Thirty-four railroads in the State of New York paid $2,31 1,2 13 
for bridges, on an aggregate of 2,798 miles of roads, which is equivalent to 
$826 for each mile of road. Assuming one-half of that amount for wooden 
bridges, there would be required in the United States $42,817,144 for wooden 
railroad bridges. 

The superstructure of the 2,798 miles of New York railroads cost $^2,253 72 ; 
taking one-eigbth for the cost of sleepers, gives abqiat $1,000 per mile ; for the 
railroads of 1862, it makes about $50,000,000 in this*item. 

Passenger and freight stations and buildings cost $1,519 for each mile of road ; 
assume one-half for wood, $760 per mile; for the United States, $38,846,000. 

The wood value in the engine and car houses, &c , in the United States is 
$8,961,607. The wood value in the freight and passenger cars in 1862 was, in 
like manner, $67,810,480. We thus see, upon a very low estimation, that the 
probable amount of wood in the railroads built and building in the United 
States in 1862, was $215,664,223, amounting to nearly one-fifth of all the ex- 
pense—earth, stone, brick, and iron. 

When we come to estimate the cost of keeping up these roads, we see again 
how much the income derived from this great interest is dependent upon wood. 

The repairing for 1864 of roadway and superstructure of the New York rail- 
ways cost, not including iron, $4,747,523. What part of this was, strictly 
speaking, wood itself, it is difficult to answer. A vast amount was doubtless ex- 
pended in ballasting the road; but when a sleeper is broken and decayed, the 
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more complete and perfect the roadway, the more time, labor and expense re- 
qmred to dig out a new bed to insert the sleeper, and to properly adjust, fasten, 
and ram it. If we assign one-third of the expense above for sleepers, and 
placing them properly, then this item for New York alone, in 1864, was 
|i,582,301, and for the United States $30,063,719. We also, in brief, make 
other estimates from the same table ; 

Eepairs of raih'oad buildings for New York S750,000, for United States 
$14,250,000; repairs of railroad fences for New York $93,236, for United 
States $1,771,485 ; repairs of railroad cars for New York $2,000,000, for United 
States $38,000,000 ; fuel (wood) of raih^oad for New York $3,000,000, for United 
States $57,000,000. 

If, then, these estimates hold true, and they are based upon all the railroads 
of New York, (thirty-four in number,) long and short, rich and poor, crowded 
and empty, we see that in the United States the lumber, timber, and wood used 
for railroad purposes alone (not to build a foot of new road, but only to keep up 
the road, stocks, and fires) require of wood $141,085,104. But we should never, 
as Palaissy declared, come to the end of the enumeration, and we will stop. 

But I would ask, most respectfully, that every farmer and every intelligent 
man should ask his congressional senator and representative why we should not 
have, from this day forth, full tables respecting the timber, lumber, and wood of 
our country, compiled for the public benefit in the census 1 This is, I believe, 
the greatest interest of a pecuniary kind connected with our government; and 
all the facts connected with it should be sought out and set before the public. 

Now is the time to act ; we should regard and forestall the future. Grod has 
given, us a great and goodly heritage- — a grand and broad and luxuriant country ; 
but it is our forests that have made this country so salubrious, so fertile. Shall 
we not preserve and cherish with care what remains, and plant on every quarter 
section destitute of trees, in all our land, its proper complement of forest, until 
from sea to sea it shall seem to all men " like the garden of the Lord ?" 

1 append a copy of the nevy law of Kansas, to which I have alluded, and 
which, I thinkj is the greatest step towards the production of American forests 
ever taken in this country, and oue which places the entire nation under a debt 
of gratitude to that State and its legislature ; 

" Section 1. Be it enacted by the legislature of the State of Kansas^ That any penson plant- 
ing one acre or more of prairie land, within ten years after the passage of this act, with any 
kind of forest trees, and siiccessi'uUy growing and cultivating the same for three years, and 
every person planting, protecting, and cultivating for three years one-half mile or more of 
forest trees along any public highway, said trees to be planted so as to stand at the end of 
said three years not more than one rod apart, shall be entitled to receive for twenty-five 
years^ commencing three years after said grove or line of trees has been planted, an annual 
bounty of tw^o dollars per acre for each acre so planted, and two dollars for one-half mile for 
each mile so planted, to be paid out of the county treasury of the county in which said grove 
or line of trees may be situatefl; Fromded, the bounty hereby given shall not be paid any 
longer than said grove or trees are cultivated and kept alive and in a growing condition. 

' ' Sec. 2, That any person wishing to avail himself or herself of the provisions of section one 
of this act, shall, within three years after planting said grove or lino of trees, file with the 
clerk of the county a correct plat of said grove or line of trees, showing on what section or 
sections of land said grove or line of trees is situated, attested by his oath, and the affidavit 
of at least one resident householder, setting forth all the facts in relation to the growth and 
cultivation of said grove or line of trees ; whereupon the county clerk shall, if he find from 
all the evidence that section one of this act has been fully complied with, on or before the 
first Monday in October in each year, cause warrants to be issued upon the county treasurer 
of the proper county for the bounty above provided for, which order shall be received by tha 
treasurer in payment of all county taxes. 

* ' Sec. 3. This act to take efiPeet and be in force from and after its publication once in the 
Leavenworth Conservative. 

Approved February 16, 1866." 

As remarked in the body of this article, I consider such an appropriation of 
money as the most productive of any that that State will ever spend, in increas- 
ing population, reclaiming waste lands, and raising all real estate in value by 
controlling climatic extremes and favoring the growth of all cultivated crops. 
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THE 0](ION; 

ITS HISTORY, CULTURE, AND PRESEEVATIOlSi. 



BY ELISHA SLADE, SOMERSET, MASSACHUSETTS * 



From time immemorial tlie onion has been cultivated by man, and still grows 
wild in many portions of the world. For more than 4,000 years it has been 
used as an article of food by "all classes and conditions of men f and there 
are few that have not some savory remembrances of it as a constituent of those 
dishes that " none can cook as well as mother." The Israelites, 1,490 years 
before the Saviour^s advent, murmured in the wilderness : " We remembered 
the fish we did eat in Egypt freely, the cucumbers, and the melons, and the 
leeks, and the onions, and the garlics." — ^Numbers xi, 5. Hasselquist says 
that "whoever has tasted the onions of Egypt must allow that none can be had 
better in any part of the universe. Here they are sweet ; in other countries 
they are nauseous and strong. Here they are soft ; whereas, in northern parts 
they are hard, and their coats are so compact that they are difficult of diges- 
tion. Hence they cannot in any place be eaten with less prejudice and more 
satisfaction than in Egypt." 

It is unknown where, precisely, our cultivated onion originated. Some writers 
say that no species of the allium now found growing wild will produce the 
vegetable called the onion, even though cultivated ever so carefally. Others 
inform us that the species with fistular stalks and swelling bulbs, now found in 
Persia, would, if cultivated, produce this vegetable, and fxrmly assert that it is 
the original of all the varieties of onion now grown. Some declare that the 
onion was given to Adam as we now have it, and that it has not degenerated, 
and cannot degenerate in the least ; while others say that if left to itself for a 
few years it would "fail from grace," and become like the wild species de- 
scribed. Be these theories as they may, the wild species of Persia is so nearly 
allied to our cultivated onion that some travellers cannot tell the difference. 

In India the onion is highly esteemed for food, and used as an antidote to 
many diseases, even to a greater extent than in Europe ; and most dwellers in 
our own country can remember it as an article of medicine, administered for 
their youthful ailments by a skillful mother or maiden aunt. ^ 

The ancient Greeks and Romans cultivated it in large quantities, and at one 
time the Roman armies almost wholly subsisted on it. They also imported 
onions from abroad in great quantities. The island Oimolus was named Onion 
on account of the peculiar quality and the immense numbers raised there ; and 
it is said that the Roman provinces of Spain, in the days of Scipio the Younger, 
produced annually $200,000 worth of this esculent. 

Hannibal, who swore "eternal hate to Rome," and led the Carthaginian 
hosts through sultry Spain and across the snowy Alps, well knew that the 
health of his army demanded the onion, ever present, amid all the changes of 
heat and cold. And Aurelian, who led his armies across the burning sands of 
Arabia, conquering Palmyra, and leading its queen, Zenobia, captive to Rome, 
found that his army suffered terribly from scurvy, and was restored to health 



* With additions from, otlier sources, , by A. B. Grosk of the Bepai-tment of Agricultfire 
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only when he found in the captured city well-watered gardens containing 
abundance of garlic and onions. 

So great a quantity of this bulb was raised at the Alibi, in France, that the 
tithe of them is said to have yielded an annual revenue of one thousand crowns 
for its bishop. 

Thus might we glean notice after notice from the pages of history of the 
high esteem and value accorded this vegetable down to the present day, when 
Spain, Portugal, and Tripoli yet keep up their ancient reputations for the quan- 
tities and qualities of their onions ; while in this new world their culture seems 
everywhere increasing from Canada to Patagonia, and especially in these United 
States, since our soldiers proved their value in camp, in hospital, and on the 
march, all through our late civil war. Each one of our brave boys would in- 
dorse the statement of its worth made by a late writer, who estimates the 
amount of nourishing gluten contained in the onion at 25 or 30 per cent., and 
says : " It is not merely as a relish^ therefore, that the Spaniard eats his onion 
with his humble crust of bread as he sits by the refreshing spring ; it is because 
experience has long proved that, like the cheese of the Enghsh laborer, it helps 
to sustain his strength also, and adds (beyond what its bulk would suggest) to 
the amount of nourishment which his simple meal supplies." 

But few will deny the importance of the onion as an article of diet, or in a 
sanitary point of view. Nor is it without commercial importance. An utter 
failure of the onion crop would create considerable panic in the vegetable 
market. It is rapidly increasing as an article of export, and will figure largely 
in the tables which show **how we feed the nations." It is stated on good 
authority that in the year 1860 the value of onions exported exceeded the 
value of exports of apples by more than 3250,000. It is also estimated that 
in 1865 there were planted one-fourth more acres of onions than in any pre- 
vious year, and that the average product per acre was 500 bushels. And yet 
the market seems by no means glutted ; the appetite "grows with what it feeds 
upon," and, like a certain famous Oliver, asks for more !" Let us, then, con- 
sider the ways and means to meet the demand, and make the supplying of it 
profitable. 

GOOD SEED. 

If compelled to purchase from unknown or unreliable dealers, test the germi- 
nating power of the seed before buying. After onion seed is two years old 
much of it is worthless. The following tests may be of service : 1, new seed 
is soft, and has a strong taste ; 2, good seed sinks in water • 3, placed on cot- 
touy kept soaking wet and in a warm place, good seed will germinate in a few 
days ; 4, pour hot water on two sods, place seed between them, and put the 
whole under a stove or other warm position, and it will germinate in a few 
days ; and, lastly, (as a test which will also hasten the preparation for planting, 
and cause an early springing of the crop,) pour boiling water on a mass of seed 
so as to cover it, pouring it off in a few seconds, when, if good, minute, hair- 
like sprouts will start from the heated mass, which may then be mixed with 
plaster or ashes, and immediately planted. 

But it is better always to buy your seed from a reliable dealer, even at double 
price, if necessary, than to get poor or wrong seed as a gift, for the seeds of an 
inferior kind of onions may be fresh and good as mere seed. And it is best of 
all to raise your own seed thus : 

Select a sufficient number of smooth, hard, ripe onions, of medium size, and 
of the kinds you desire. Keep them in a cool, dry place, where they will not 
freeze, though some planters say that freezing does not injure them. As soon 
as the soil can be worked in the spring, set them out in a rich, deeply-tilled, 
mellow soil, in rows two feet apart, and the bulbs one foot apart in the rows. 
Cover them nearly to the stalk, hoe frequently, and keep them free from weeds. 
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In no case allow more than two stalks of a bulb to bear seed, if yon desire 
good, heavy seed. Tie the stalks to stakes or trellises when they become heavy 
and drooping. When the heads begin to open and the stalks to turn to a straw- 
color, cut off the seed heads, and spread them on a loft floor or other warm and 
dry place, until the seed shells out easily — say in four to six weeks. Then 
shell and winnow it clean, and put it away in paper bags, closed with gum or 
paste, so as to exclude the air, and keep it in a dry place, secure from mice, 
until needed. 

THE GROUND. 

Any soil that can be made mellow, and will grow corn, will produce onions. 
It must be enriched with fine manure, and be deeply stirred, and kept clear of 
weeds. The best manures are the excrements of fowls and pigs ; next, well- 
rotted or composted stable manure. But in all cases avoid manures containing 
seeds of weeds and grasses, as they are the great enemies of the crop. Hence 
some prefer liquid manure, and continue to raise onions year after year on the 
same plot or field. Apply the manure at the fall ploughing, if possible ; if not, in 
the spring, after the deep ploughing ; spread it and plough it in lightly, and mix it 
well with the soil, which should be thoroughly and finely pulverized, and the 
field or onion bed made as level as possible. Complete the preparation by 
breaking up all the clods, and removing the stones, if any, if you would have 
the full benefit of your labors. Some roll the land previous to planting, (and 
sandy or spongy soils may be benefited by it,) but it should be done very 
lightly, so as to leave all beneath the mere surface easily to be penetrated by 
the tender roots. 

Warm soils will be benefited by sowing a few bushels of salt, or many of 
ashes, or both, to the acre, over the surface before planting. 

PLANTING. 

This is done by a machine where a large breadth is cultivated. It is unneces- 
sary to describe these labor-savers, save to remark that the one most generally 
used in Massachusetts plants two rows at a time, and has small rollers attached 
for pressing down the seed. Those used in Connecticut are said to cost about 
four dollars each, and the seed is planted in rows about twelve inches apart, 
(and about six inches in the row, if the machine plants in hills, which is deemed 
better than in drills,) and covered with a hand rake, carefully drawn parallel 
with the rows, covering two rows at a time. The seed should be covered about 
half an inch deep, and from five to eight seeds put in a hill, if for home market, 
or for sale by the bushel ; but ten to twelve seeds to a hill, if designed for a 
foreign market, or bunching on straw. From four to six pounds of seed are 
usually planted to the acre. Plant as early as the condition of the ground will 
allow. * 

N. B. — South of the State of New York onions are generally cultivated as a 
biennial. The seed is sown in drills from nine to twelve inches apart, three 
seeds to an inch in the drill, in beds conveniently wide, and carefully prepared 
by manuring and pulverization for the purpose. The small bulbs thus produced 
the first year are called *'sets^' in the middle States, and "buttons" further 
south. The second year these "sets'' are set out in rows one foot apart, and 
five or six inches in the row. The "button" held between the fingers and 
the thumb is gently pressed into its place, so that it sets firmly in the ground, 
merely deep enough to allow the small fibrous roots to descend into the soil, 
and yet not cover the bulb above them. The "sets" should not, then, be dis- 
turbed until firmly rooted, and in all after cultivation care should be taken not 
to loosen them. Hence all weeding near the bulbs should be performed by 
hand. 



238 



AGRICUaffURAL REPORT. 



The harvesting of the "buttons*' or "sets*' the first year, and their cultiva- 
tion the second year, is the same as for onions cultivated as annuals. 

Full-sized onions are sometimes raised from the seed in one year, even in the 
middle States, by selecting a site that dries off early in the spring, well sheltered 
from cold winds, and properly exposed to the sun; and then planting very 
early, so as to secure a large growth before summer's drought and heat stop the 
circulation of sap in the tops. But frequent failures to attain a full growth 
induce most persons to prefer the two-years' culture. 

HOEING. 

As soon as the rows become visible lines of green, go through with a light 
hoe, and stir the ground between the rows, carefully extirpating every weed. 
When the onions are fairly up, take out the weeds which this first hoeing may 
have left near and in the rows. To do this well requires great care and fre- 
quent use of the fingers. Take in one hand a very light hoe, (the blade about 
one to two inches wide, and three or four inches long, and the handle a foot or 
eighteen inches long,) and with the fingers of the other hand ever ready to pull 
the grass and weeds, (it would be dangerous to cut with the hoe,) on your knees 
apply yourself to the task. A handy, willing boy will do this work better and 
faster than a man. 

The wheel-hoe is a valuable implement for field culture, to cut up the weeds 
between the rows. But weeding in the rows, and around the bulbs, must be 
done by the small hand-hoe and the fingers, at least until some ingenious Yankee 
invents a machine capable of discerning onions from weeds. 

From the first appearance of the tops, until the bulbs are as large as pullets* 
eggs, the ground should be frequently hoed to keep it mellow, and every weed 
be carefully cut up or rooted out to give the onions the sole occupancy of the 
soil and the full benefit of the culture. But when the bulbs attain that size, the 
hoe should be laid aside, at least not be allowed near the finest root, and finger 
weeding only be used to keep the crop perfectly free from weeds. 

DISEASES, ETC. 

The most common disease is smut or hligJit, It shows its presence by turning 
the tops to a straw-color, when, on examination, the inside of the leaves will be 
found smutty or black. In some cases the stalk cracks open; but at other 
times it takes the same form as in wheat or other cereals. This disease is more 
common in old fields than in new. The causes are imperfectly known, and no 
effectual remedy has yet been found. Probably a sprinkling of sulphur would 
be beneficial, 

If onions show a disposition to " grow too much to top,** or to form seed bulbs, 
bend down the tops, giving them a twist at the same time that shall bruise them, 
but be careful not to break them ofi*. 

If the plants persistently run to thick necks, or " scallions,** pull them up as 
soon as of sufficient size for marketing or home use, and thus give the others 
more room. 

THE ONION FLY — {AntJiomyia Ceparum.) 

Soon after the plants come up a small greenish white fly, about half the size 
of the common house fly, with very transparent wings of rainbow hues, punc- 
tures the young stalks near the ground, and deposits from one to six eggs, 
closing the wound with wax, which the insect secretes. In from one week to 
twelve days (according to the weather) the eggs are hatched, and the maggots 
gnaw their way out and go down into the little bulb. Here they remain long 
enough to destroy the plant, when they emigrate to another for a fresh supply. 
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Til ey generally finisli tlie work of destruction about tlie beginning of July. 
Tliey do not always confine tlieir work to the young plants, hut attack ad- 
yanced bulbs and the seed onion. When the maggots have attained the age of 
six or eight weeks, they bury themselves in the ground, roll themselves up like 
the chrysalis of the canker worm, and remain through the winter. In the 
spring, after the ground is sufficiently warm, they emerge from their resting 
place as, perfect insects. 

PREVENTIVES AND REMEDIES. 

Spare the birds ! I know that they destroy a vast number of the flies and 
their maggots. Especially does the robin ( Turdm migratorius) and the chip- 
ping sparrow i^Spizella socialis) devour an innumerable quantity of them. And 
I have seen the white-bellied swallow {Hirundo hicolor) flying within a few 
inches of the onions during the season when the fly was busy laying her eggs. 
As the swallow feeds mostly on the wing, there can be no doubt that it devours 
many of this pest. The common yellow bird {Dmdroica cestiva) will eat several 
times its weight of insects every week, and I have seen them busy for hours in 
succession on an onion bed picking away at the flies and maggots. Other pre- 
ventives and remedies commonly used with success are the following : 

1. Soak the seed in water a little above blood heat for half an hour to hatch 
out the maggot; then in a strong solution of copperas or saltpetre to kill those 
that remain ; and finish by rolling the seed in dry air-slaked lime, and sow it. 

2. Soak the seed for 24 hours in chamber lye, (urine,) or in brine made as 
strong as possible, then roll in ashes and sow. 

3. Mix every pound of seed with half a pound of sulphur, and sow them 
together. 

4. The dust from coal pits and forges, (mixed with ashes, if the ground is 
not a heavy clay,) well spread and lightly ploughed or cultivated in before 
planting. 

5. Sow soot, or charcoal dust, or common salt, thickly over three-fourths or 
four-fifths of the rows at planting, (leaving the other rows as " cities of refage ;") 
renew the application as soon as the onions are well up; and again (say) about 
the middle of June. 

6. As soon as the plants appear, (and again, at intervals of from a week to 
ten days, until the middle of June,) sprinkle dry, unl cached ashes on (and not 
merely around) the plants while they are wet with rain or dew. Some water 
the plants, and then sprinkle, 

7. Others prefer a mixture of equal parts of charcoal dust, (or soot,) air-slaked 
lime, ashes, and plaster, applied while the onions are wet. 

8. Cover the ground around the plants with fresh pine sawdust, and when 
the plants are about four inches high, wet the sawdust with gas water, diluted 
with twice its bulk of soft water. 

9. Where gas water cannot be had, some substitute a strong decoction of to- 
bacco. 

10. Great success has attended the pouring of boiling water from a tea-kettle 
spDut along the drills, close to the bulbs. There is no danger in this, as a living 
vegetable will resist a brief heat sufficient to destroy the tender cold-blooded 
maggot. 

THE cuT-v^oRM — {Agrotis.) 

This is sometimes very destructive. It belongs to the same family as the 
cabbage worm, and cuts off the stalk just above the ground. It generally works 
during the night, and at daybreak covers itself with earth, which it resembles 
in color, so that it is difficult to discover it. It is about an inch long when 
fully grown. 
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As with the maggots, so with the cut- worm; the same general applications 
cause him to " change his base but the principal remedy is, ** spare the birds." 
The J are "up in the morning early," before the worms retire for the day; and 
•* the early bird catches ihe worm." How beneficial, then, are these " denizens 
of the upper deep" to the onion grower! They are diligent in providing daily 
and hourly food "from early dawn to dewy eve;" and if they do sjindwicla 
their worms and flies with an occasional cherry or strawberry, it is for their 
health, and really leaves us in their debt on the whole account. 

Having kept down the weeds throughout the season, and, with the help of 
the birds, done what we could to lessen the scourge of the insects, the nest 
event in order is 

THE HARVEST. 

When the tops turn yellow or brown and fall over, the onions are fit for 
harvesting. (The scallions " or thick-necked plants, with others not matured, 
can be passed by for later disposal.) Pull, hoe, or rake out the bulbs carefully, 
so as not to wound or bruise them, and expose the bottoms or roots to' the air 
as much as possible. Leave them to dry, turning them once or twice to secure 
perfect drying. If you desire to secure them in their greatest beauty, after a 
few days stack them, about a barrel to a heap, for sweating. After remaining 
in heaps about two weeks, open the stack, spread it, and dry again for two or 
three bright sunny days. They are then ready for marketing or storing. If 
intended for early marketing, cut the tops off about an inch above the bulb and 
pack in barrels. If they are to be put in ropes, or bunched, cut off the tops 
about three inches above ; but if they are to be stored, leave the tops and dried 
husks (to absorb any moisture caused by after-heating and sweating) until 
ready to market them, A sheep shears will be found a good instrument for 
topping them. For storing, they should be perfectly dry and free from dirt. 
The loft, store-room, or cellar, should be of even temperature, cool, dry, and 
airy. Spread them out in bins or on floors, not over a foot deep, unless by put- 
ting an open floor of slats under them, elevated a few inches above the tight 
floor, you provide for a free circulation of air under, up, through, and on all 
sides of the pile. In such case they may be spread three, four, or even five 
feet deep. Watch diligently, however, and carefully keep them from heating; 
and should they heat, or gather moisture, open the heap immediately and dry 
and cool them. If liable to freeze at the approach of cold weather, cover them 
well with hay, straw, carpeting, &c., at top and sides, so that if they do freeze, 
they may remain undisturbed and free from thawing until spring, and then 
thaw them gradually, as thus the freezing will not injure them. See, there- 
fore, that the coverings at the sides and on top are not removed until all are 
thawed out. 

The ** scallions" and later gathering should be kept by themselves, and mar- 
keted early, 

VARIETIES. 

These are numerous, but a few only of the best and most approved kinds will 
be described: 

Weatkersfield— the most prolific and most commonly cultivated— is a large, 
red variety, from which three sub- varieties have been produced by careful and 
long- continued culture-— the first Early and the second Early Bed ripening 
from three weeks to a fortnight earlier than the Late Eed, and smaller than it in 
size. The Large Late Red sometimes grows to six inches in diameter, and is 
hardier than the earlier reds. Some cultivators suppose that these three varie- 
ties are wholly determined by the shape of the bulbs employed for raising seed — 
the flat producing the late, and the rounder bulbs producing the earlier varieties. 
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Early Red Glohe—tx very fine and delicate onion— much souglit after, and 
his-hly esteemed by epicures. ' ' . \. , ^, , n 

The red varieties are generally better growei^s and keepers than the white and 
yellow, but do not sell as readily, nor bring as high a price in the markets 

The Yelloio Danv ers— roimd, solid, a good keeper, and the next m produc- 
tion, if not the equal of the Weathersfield. It ripens about the beginning ot 
September; is very compact and heavy, weighing more per bushel than any 
other- is more uniform in shape and size, and will yield " a greater proportion 
of handsome, well-developed seed onions" than any other, according to Mr. 
Gret^ory, of Marblehead, Massachusetts. ' 

The Early Cracker-^BO called from its resemblance to the water-cracker^ 
also a yellow onion, is thin, compact, honey-color, "in fineness of strucLure and 
delicacy of flavor is unsurpassed,'' and accordingly commands a higher price 
than other early sor|;s. It bruises easily, and, therefore,, requires^ careful hand- 
line:. .Ics diameter Wes from two to three inches, and its thickness is about 
ich from neck to root. _ i ^ - /. 

)iU Portugal or Silver Skin— an early variety, frequently planted tor 
It is rather a poor keeper, but has a mild, sweet, delicious flavor. It 
principal variety grown in Buenos Ayres, where it grows much larger 

"^Tkk Potato onion grows from bulbs planted deep in the ground, the planted 
bulb grc>vwing to a large size, and producing from five to seven small bulbs 
around ijAox next year's planting. It is the earliest of the onion tribe, being fit 
for thi/table several weeks earlier than any grown from seed. And as it is 
plan4d deeper in the earth than common sets" or "buttons," it may be put m 
plac/in the fall, (as it is easier to shelter from freezing by extra covering thau 
the? common onion,) so as to start at, the first warmth of spring. Tiie potato^ 
onioi,! is mild in flavor, hard in flesh, and the small bulbs excellent for picklmg. 
It U a poor keeper. Plant in rows 18 inches apart, and the bulbs from 6 to & 
inches apart in the row. The planted bulb will grow to about three inches la 
diameter. . , . ^ 

There is no doubt that the potato onion originated in some freak of the com^ 
mon kinds, as frequently a seed will produce several little onions instead of a 
large one ; and sometimes a potato onion will send up a large single shoot and 
ti-y to head, but seldom produces seed. 

The Tree or Toj) onion produces sets instead of seed, like the garlic ; but it 
is little esteemed except for pickles, and seldom grown. Planted and cultivated 
hke the common onion when the latter is set out for seed. 

Of the above kinds, the Y/cathcrsfield large red is the raost^prolific, in some 
instances over 900 bushels having been produced to the acre. Next, if not eq^ual 
to it in productiveness, is the Yellow Danvers. In pecuniary profit the two are 
probably equal, except in particular localities, where market preferences may 
make a difference. ^ ^ 

The Departiiieut of Agriculture has inij)orted and distributed widely seeds of 
several approved foreign varieties,, which it is, hoped may prove valuable acces- 
sions when properly crJtivated and duly acchmated. Among these v/e will 
name the following, copying the descriptions given of them from Thompson's 
" Gardener's Assistant," a valuable and costly British work- 

W/ute S27ams/i or W/nte PoriugaL^^'Yevy large, flat; skin loose, pale 
brown, falling oif spontaneously, exhibiting the next coating, which i greenish 
white ; flavor particularly mild. This sort is not a long keeper, bu is much 
esteemed for its quality, and is one of the best for early winter use." 

W/iite Lisbon or White i^7^??'^^^ce:—" Large, globular, neck rather thick; th^ 
skin thin, smooth, clear, and white, , A late, hiit hardy sort." 

Slrasburg, Flanders, or D^ifc/^ Large, y^ryihg in, shape frpm flat to glo- 
bular or oval ; outside coating brown, of firm texture ; divested of this the color 
16 X 
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is reddish brown tinged with green ; flavor strong* Being a hardy sort and a 
good keeper, it is very generally cultivated." 

W7iite Globe.' — ** A sub- variety of the Strasburg, much approved of by the 
growers near London. It is rather large and firm ; general form roundish, but 
inclining to taper abruptly towards the neck, and also to the root, which is an 
advantage, as the hard portion in connexion with the root is somev^^h at promi- 
nent, and can be cut off without entering deeply into the softer substance of the 
bulb. It is of excellent quality, and a good keeper.^' 

Ft encli r QT Dutch Blood Red. — ''Middle-sized or large, rather 11a ttish ; skin 
dull red, the coating next below it glossy, and very dark red. The internal 
layers are palest at the base, and, except at the top, they are only colored on 
their outsides ; each layer is paler than the one that surrounds it till the centre 
is reached, which is white. Of all others this is the strongest flavored ; it keeps 
remarkably well." , 

Trifoli or Besagnina.—''Y^r J large, tapering sometimes abruptly frorn; the 
middle to the neck, and almost equally so to the root; color light reddish bL'-own, 
beneath the skin pale brownish red tinged with green. It is of a soft nJiture, 
and does not keep long, but While it lasts it is much esteemed on accouniy f its 
mild quality." , % 

Welsh 01 Cyhoule. — '' This is the Allium L., an herbaceoujji pe- 

rennial, a native of Siberia, and consequently very hardy. The Frenci/ have 
two varieties-— the white and the red. It is quite distinct from the cA^nimon 
onion, inaeniuch as it never forms a bulb; its roots are long and tupctopgj with 
strong fibres, and its stems and leaves are hollow. Its principal use is f^s^" sow- 
ing in the end of July or beginning of August, to furnish young onions for salads 
early in the spring. Being very hardy, some of it should be grown fbr a siif^ply 
in case the common onion should be cut off by a severe winter." 1 

COST AND FROFIT OF A CROP. 

Both depend, of course, on many circumstances— kind of culture, succe'"^s, 
prices of materials, labor, onions, &;c. But that the inexperienced may fo\m 
some estimate of probabilities the prominent items of expense per acre' are 
named : 1st, interest on value of land ; 2d, twenty loads of manure ; 3d, haul- 
ing, spreading, and ploughing, or cultivating in the same, so as to mix it 
thoroughly with the soil; 4th, fall and spring ploughing and haiWr, ing ; 5th, 
raking off clods and stones, and levelling the ground for planting ; 6th, 100 
bushels of ashes, or their equivalent in lime, plaster, or other fertilizers and 
remedies; 7th, four to six pounds of seed; 8th, planting; 9th, hoeing not less 
than four or five times— say six days ; 10th, weeding not less than four or five 
times— say thirty days of boy labor ; 11th, pulling and piling ten to twelve days; 
12tb, topping, drawing home with team, and putting up crop for market. The 
total of these expenses in Connecticut and Massachusetts (where tlxe cost is 
probably greatest) would be covered by from $130 to $150. The r-^arkct price 
of onions in the large cities, at the proper selling season, rarely is less than fifty 
cents per bushel, or more than $2^ Estimating an average yield to be 500 
bushels, it will readily be seen that with but moderate care and success onion- 
raising is a crop, and in some sections may be made ^ profitahle one. 

MISCELLANEOUS. 

The new beginner should remember that skill h only acquired by experience, 
combined with persistent industry, close observation, and aU the knowledge he 
can obtain from others. A beginning should, therefore, be made on a moderate 
scale. The second requisite is a deeply-cultivated, rich, friable soil, as free 
from weeds as possible. The third is good and abundant manuring. The 
fotmth is good seed of the best kinds of onions. And the fifth (v/hich is fuUy 
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as important as any) is, never allow tlie weeds to get the start ot you. Tlie 
land also should be as nearly level as possible, and fully exposed to the sun. 

Guano, superphosphates, and hone-dust or boue-flour, are all recommended for 
special manures to stimulate the growth, and the first named to keep off the 
fiy; and where manure of hogs or fowls is scarce or dear, they answer an ex- 
cellent purpose. The mixture of soot, fresh air-slaked lime, plaster, charcoal 
dust, ashes, salt, (omitting the last two if the land is heavy clay or too wet,') 
will be found a good preventive, and a stimulant also, and is highly recom- 
mended for the latter purpose. They should always be sowed when the plants 
are wet. If the soil m very sandy, and has been well limed, the lime may be 
omitted. _^ 

Some tramp ihe soil around the bulbs, or run a very light roller (or a barrel) 
over the rowi.-, when the plants show no disposition to "bottom" or form bulbs. 
The effect is the same as in bending down and twisting the tops, as already 
mentioned. 

Earlier crops can be secured of this plant, as of others, by careful selection 
of the finest early ripening onions, and of the earliest ripening seed from them. 
But some growers deem it necessary to change seed" freq[ueatiy ; in which 
case, correspondents should be selected who can be relied on to pursue the same 
meas-ires for improvement, with whom to exchange seed. A free exchange of 
" experience,'' to accompany exchanges of seed, will add to the profits of both 
partiro. _ 

Aiid iti this, as in the culture of all other products, the grower must enrich 
his soil not only with the sweat of his brow," but with the best use of his 
brainfS, if he would attain the greatest success in his vocation. 
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BY PETER HENDERSON, SOUTH BERGEN, NEW JERSEY. 



To supply a population of a million inhabitants daily, throughout the year, 
w*^:h fresh vegetables would, it might be supposed, require an immense tract of 
lau:^. Such, however, is not the case. I doubt if there are more than 4,000 
c.t;res devoted! to the raising of green vegetables, three-fourths of that extent 
bei;ig occupied with the bulkier articles of corn, peas, and beans. The finer 
crops of early vegetables — such as asparagus, beet, cabbage, cauliflower, cucum- 
bei' lettuce, onion, radish, rhubarb, tomato, and turnip — being confined to an 
extent of possibly not more than 1,000 acres. This area is occupied by the 
market gardeners in portions of from five to fifty acres, the average being about 
ten acres to each. I will briefly detail our manner of cultivating the above as 
practiced in this vicinity, premising that, for the cultivation of all kinds of veg- 
etables for profit, the soil should be of the best quality— loam of at least ten 
inches deep, with a porous subsoil. 

Asparagus being a crop that will produce for twenty years without renewal, 
extra preparation is given to the bed in which it is planted. This is done by 
thoroughly pulverizing the soil, trenching it two feet deep, incorporating it 
throughout with at least six inches of well-rotted manure. When thus pre- 
pared, the beds are lined out six feet wide, four rows being planted in each bed, 
and in length to suit the convenience of the planter. The plants are set nine 
inches apart in the rows. We usually take a full crop the second year after 
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planting. The market value of asparagns is mucli varied, ranging from $500 
to $1,000 per acre. But when once planted, it is profitable even at the minimum 
rate, as there is no expense attending it, except giving it a top-dressing of 
irtariure each fall, which is dug in in the spring, and in keeping the crop clear of 
■weeds. 

The beet UBed for the first crop is the "bassano/' which is followed by the 
short-top round.*' These are sown about the first week in April, in rows 
eighteen inches apart, and are thinned out, as soon as they get about an inch 
high, to five or six inches apart, and thoroughly hoed with the prong hoe tl¥ice, 
or until the leaves cover the soil. This crop is markeiable with this treatment 
about the middle of June, and is sold clear 6ff in two or thtee weeks at a price 
varying from $400 to $800 per acre. This, it will be undei7j,tQod, is a Jirst 
crop^ to be followed by celery or other vegetables as a second cfdp, as 'vrill be 
described hereafter. . 

Karhj cahbage or cauliflower are our , most profitable, and hence inbst im- 
portant, of all crops. The seed for these (for their culture is the same in all 
respects) is sown in the open ground from the 15th to the 20th of September, 
and a month later the plants are planted out in ** cold frames," at a distance of 
about two to three itiches apart. These frames are covered with sashes as the 
cold weather advances ; not usually, however, before the middle of November. 
Care must be taken to expose them to the air on all occasions in mild days all 
throughout the winter. We plant them out where they are to head, UBualiy 
from the middle to the end of March, in rows two feet apart, by sixteen iiKihes 
between the plants. Between the rows of cabbage or cauliflower we plant 
lettuce plants, which have been sown and wintered over in tbe same maxinfer as 
the plants of cauliflower and cabbage. The lettuce is ready for market b;)j| ^3he 
middle of May, and is cut out and sold before the plants of cabbage or eami- 
flower have grown to injure it. Thus two crops grow on the same grounti at 
the same time. ' The crop of cabbage and cauliflower is sold from the iaicMle 
of June until the middle of July, never later. This, also, is succeeded by '''t}}^ 
second or fall crop. The value of this double crop is rarely less than $650 : . 
thus, 15,000 lettuce at $10 per 1,000 is $150, and 12,000 cabbage at $50 ^er 
1,000 is $.^00=$650. 

This may be taken as a low average, for, by extra manuring and cultitatio!!, 
it is not at ail unusual to double these amounts. 

Caulifloiver commands a much higher price than cabbage, usually $25 /per 
one hundred, but the crop is by no means so certain, as we rarely make gi.)6d 
crops two years in succession. The variety of cabbage used is the early Wak^e- 
field exclusi^^ely. It somewhat resembles the Winnigstadt, but is at least iw^D 
weeks earlier. The varieties of cauliflower, are the dwarf Erfurt and Early 
Paris.,. ^„;'^ ^ ' ' ' , 

Omms are raised from "sets" or small bulbs that have been grown from scsed 
sown thickly the previous year on very poor soil, so as to render them as smaill 
as, possible. These are planted out a§ early as the ground is fit , to work i 
spring, in beds, rows nine inches apart, the sets two inches apart in the rows. 
Great care is required in this crop to have the ground hoed, just as soon as the 
onions start to grow, and to have the soil broken between the plants with the 
fingers, so as to destroy the embryo weeds before they start, as the crop itiay 
be stifled if the weeds get headway. 

The amount sold per acre has always been with me greater than any other, 
although requiring more labor to produce it. It has never sold for less than 
$500 per acre, and on one occasion as high as $2,i00. The onions are sold in 
bunches (of eight or ten in each) in the green state. If dried they come in xom- 
petition with those raised from the seed, and thus do not sell at any thing like so 
high a rate. This^ also, is a first crop, cleared off in July, and followed by 
celery, &c., as second crops. 
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EarlT/ radishes~^th.Q first of all vegetables from the open ground— are of 
very siinple culture. The ground being tliorouglily pulverized by ploughing 
and harrowing, the seed. is sown regularly "broadcast," then lightly run over 
again with the harrow, which completes the labor until the crop is fit to gather, 
usually by the middle of May, or in six weeks after sowing. But although the 
labor of preparing the ground is very little, the preparation of the radishes for 
market is very expensive, all requiring to be tied in bunches, and cleanly washed 
before they can be sold. The prices in the New York market average about 
810 per 1,000 bunches. An experienced tier averages only about that number 
per day; another hand is required to gather, and still another to wash. So it 
will be seen that the great labor in this crop leaves bufc a small margin of profit ; 
the gross receipts not being more than $300 per acre. The radish crop is usually 
succeeded by carrots, parsnips, or long blood beets for winter use. 

Rhubarb, like asparagus, being a perennial plants requires special prepai'a- 
tion of the soil to produce profitable crops. The variety we find most profitable 
is the Victoria, though by no means so high flavored as the Linnseus ; but the 
quality of vegetables, as regards flavor, seems to be of only secondary import- 
ance in a la.rge market like that of New York ; size being everything in an article 
like rhubarb. It is increased by division of the roots, planted in rows four feet 
apart by two and a half or three feet between the plants, and is fit to be gathered 
the second year after planting. The preparation of the soil is similar to that 
used for asparagus beds, copious dressings of well-rotted manure should be dug in 
close around the roots in early spring. It is a clean, convenient, and safe 'crop, 
averaging a sale of $600 per acre. 

The tomato is a vegetable requiring a peculiar soil and location to be produced 
early.. I have often seen a difference of two weeks in the ripening of this fruit 
from the same sized plants, planted the same day, in situations only half a mile 
apart, but on entirely different soils; those on the light sandy soil, selling, by 
their earliness, at $4 per bushel; those on the stiff clayey soil, two weeks later, 
a drug at one-fourth of that price. The tomato, in a country like ours, w^ill only 
be profitable iu w^arm, southerly portions of the country, where there are rapid 
facilities i:o get tliem to the northern markets. 

Thus the crop raised in the vicinity of Baltimore will always be supplanted 
by that, at least ten days earliei', raised in the vicinity of Norfo]k. The Balti- 
more crop again, in turn, supplanting that of New York. It would be difficult 
to determine the value of the tomato crop per acre, owing to its condition of 
earliness and productiveness being so varied. I have discontinued growing it 
for sonic years, being convinced that it was far from profitable in this section, 
alihough there is no doubt that, in warmer latitudes, within transporting dis- 
tance (say sixty hours) of our large cities, it ihust be highly so. 

Tuntvp. — " Early purple top strap-leaved'' is the variety most valued for 
market hc^re. Its cultivation and returns are very similar to that of early 
turnip or Bassano beet, already described. The ground is usually cleared of this 
crop by the middle of June, enabling it to be followed by a second crop of 
sweet corn, bush beans, or celery, as may be desired. These varieties are the 
leading sorts that are used as a first crop. Our second consists of spinach, 
horseradish, celery, thyme, and other sweet herbs. 

k^^;>^y?^^6•7^.~The only variety we use is the winter or prickly, sown from the 
1st to the 15th of September, in rows one foot apart, hoed and kept clear of 
w^eeds until the growth ceases in the fall. It is best preserved during winter 
by a coating of two or three inches of straw or salt meadow hay. It begins to 
be sold often as early as March, and is usually cut off entirely in time to be fol- 
lowed by a summer crop of cabbage, onion, or beet. It usually sells for about 
$500 jer acre, but it is only a moderately profitable crop, as it entails great ex- 
pense in the labor of picking and preparing for market. 

Horseradish. — The culture is very simple, and, so far, very profitable. 
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The plants or sets used are tlie pieces broken oiF from the main root in its prep- 
aration for market. These are cut into lengths of about six inches long, and are 
from onc-quc:irter to half an inch in diameter. Thej are planted hcttveen the 
rows of cabbage or cauliflower as soon as these crops are planted in the spring, 
and about the same distance apart between the plants. The set or root is 
planted perpendicularly three inches under the surface. There is no danger in 
planting the sets thus deep, for horseradish is particularly tenacious of life, and 
will start and push through the soil even if planted much deeper. The motive 
in planting it under the surface is to delay its starting, so as not to interfere 
with the cabbage crop, which may close over it without any injury whatever to 
the horseradish. It sometimes happens, however, either from planting too near 
the surface, or by the sets being very strong, that the horseradish grows so 
strongly as to seriously interfere with the cabbage crop. In such cases it must 
be cut off by the hoe, and this will not injure it in the slightest degree. We 
have often had to hoe it off twice before the cabbage crop was ready. It will 
be borne in mind that it is the root only of this crop that is wanted, and that 
being grov^tt mostly in the late summer and Ml months, the removal of the 
leaves in June, or July even, does not in any way affect the crop. 

As soon as the cabbages have been cat off, the stumps are dug up and the 
ground deeply hoed so as to encourage the growth of the horseradish crop. 
This rarely re q^uires to be done more than once, the rapid growth of the leaves 
smothering all weeds. It attains its full growth of root by the end of October, 
when it may be dug up; but being an entirely hardy plant, we usually defer 
lifting it until all our more tender vegetables are secured, so that the time of 
digging it up is usually in November and December. It is then placed in pits 
adjacent to the vegetable-house, so that it can be got at conveniently and 
trimmed during leisure time in winter. Its preparation for market is very sim- 
ple, being merely trimming off the small roots, (which are kept for next season's 
planting ;) washing, by rinsing them around in a large tub; weigliing — for it is 
all sold by -weight — ^and packing in barrels. The average weight per acre lis 
foiu' tons, and for the past five years it has sold at $200 per ton, or $800 per 
acre, Daring March of last year it sold as high as $250 per ton. I have al- 
ways considered it as the most safe and profitable crop of our gardens. 

Celery.; — As the cultivation of celery is but very indifferently understood, and 
an immense amVunt of useless labor given to its cultivation in many parts of the 
coilntry, I will describe our practice of it at more length than other vegetables. 
This system is suitable either for private use or for market garden culture. , 

The ground best suited for celery is a heavy loam, although it will grow 
freely on any soil, provided it is rich enough. It is a mistaken notion that it 
does best on wet soil. No doubt it requires abundance of moisture; but at the 
same time it is quite as impatient of a soil where water stagnates as any vege- 
table we gro^. 

The system we now adopt is much more simple than that in general use. 
Yv^e entirely dispense with the trenches, thereby saving a great deaf of extrd, 
labor. The crop is planted on the fiat surf;]ice, in the same manner as any other 
vegetable, in rows (for the dwarf varieties) three feet apart, by six inches be- 
tween the plants. In planting, great care should be taken that the roots are 
properly formed. The safest plan, after planting, is to press by the side of 
each plant gently with the foot, so as to compact the earth around the root until 
the new rootlets are formed. This practice should be rigidly observed in plant- 
ing of every description, as much disappointment is caused by the omission of 
this very simple pre'caution. 

After planting, nothing more is required for six or seven weeks but hoeing 
between the rows to keep clown the weeds. By the end of August the cool and 
moist atmosphere quickly induces a rapid growth, and when the plants attain 
the height of ten or twelve inches the earth may be drawn up against them, so 
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as to cause an iipriglit growtli and keep tlie plants from spreading. To tliat 
wanted for fall use, a further addition of soil may be added. This time it had 
better be done by the spade, and liaised to at least half the height of the plants. 
The final eaithing-tip may be delayed for a few days, so as to allow an increase 
of growth. In two or three weeks after the last earthing-tip, it will be blanched 
snfficiently for use. This is the process required for what is to be used until 
the middle of December. That which is wanted for /<2te winter use requires 
but little labor, as it should never be banked up. All that is required is simply 
to hoe the soil towards it, so as to induce an upright growth; then further 
tighten the soil to it with the hands, and hoe up against it soil enough to keep 
the plant in its upright position, which is all that is necessary until it is dug up 
to be put away in the trenches, wherein it is to be kept during winter. This 
is performed in the following manner : Dig a trench or drain in a dry spot 
as narrow as the spade will allow, say ten or twelve inches wide, and of the depth 
of the length of the celery— that is, if the celery is two feet long, the trench must 
be two feet deep, so that the top leaves will be level with the surface of the ground. 
It will be understood that the celery is packed in this trench or drain peTpendieu- 
larly,so as to fill it completely ; no earth being put between the plants, nor even to 
the roots, as there is always moisture enough at the bottom of the trench to keep 
the plants from wilting. The time at which this operation is performed has a great 
deal to do with its success. In growing this crop on a large scale in our market 
gardens, we begin to put the first lot. away i^i the trenches by the 25th of Octo- 
ber, which is blanched fit for use by the middle of December. Our second lot 
is put away about the lOtli of November, which is that used in January and 
February. The last lot we delay putting away as long as it is safe to risk it- 
say the 20th of November. This lot almost invariably keeps in fine order until 
March. Attention to dates in this matter is of the utmost importance, as by 
putting it away too early the warm weather would cause it to blanch too 
quickly, while by delaying too long it might get caught by frost, which usually 
Comes severe enough to hurt it by the end of November. By the middle of 
December the trenches containing the celery must begin to be covered up with 
straw or leaves, which must overlap the trench a foot at least on each side. The 
covering must be done at intervals as the season advances to severe weather, 
which is rarely before the first of January. By this time it should have a cov- 
ering of eight or ten inches. Covered to this depth it will safely resist the 
severest frosts, and the roots can be taken out with little trouble during the 
winter, 

Fo7- private tcse.-— 'Where there is a plenty of cellar -room the celery may be 
packed in narrow boxes, having a layer of soil at the bottom, exactly in the same 
manner as is done in the trench. The only precaution necessary is, that the 
boxes be narrow, so that too much of it may not be packed together to heat. 

The dwarf varieties, red and white, should be grown to the exclusion of all 
others. They are much better flavored, more solid, take up only two-thirds of 
the space, cost only half as much in labor, and, above all, being of firmer tex^ 
ture, they keep much better during the winter. We have grown over ten acres 
of these varieties for the last six years, and have found it vastly to out interest 
to discard all others. ' 

By using the new dwarf variety, we grow, for fall use, 30,000 roots per acre — - 
rows three feet apart— which have averaged, even in the New York markets, $3 
per hundred roots. For winter use, 40,000 roots per acre are planted— rows 
two feet apart— which averages $2 per hundred roots. There is considerable 
labor in growing this crop, aiid, occasionallyj loss from peculiarities of the season ; 
and the immense quantity grown and thro wn into our market (for it is not easily 
transportable) lowers the price, at some parts of the season, below the paying 
level. For the past few years, however, our market here has been relieved by 
shipments to Pliiiadeiphia, Baltimore, Boston, and other cities. There is no 
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doul)t that, in many parts of the Union, it can be grown by our method at a 

handsome profit. 

Sweet herbs. — -The cultivation of thymes sage, 6^0.^ for market purposes is but 
little known in this country except in the vegetable gardens in the vicinity of 
New York, There it is practiced to an extent of perhaps sixty or seventy acres, 
a fair average product of which Would be about $500 per acre. Like the crops 
of celery, spinach, or horseradish, it is grown only as a second crop — that is, it 
is planted in July after an early crop of peas, cabbages, beets, or onions has 
been sold off. The varieties used are thyme, sage, summer savory, and sweet 
marjoram, the former two being grown in the ratio of ten acres to one of the 
latter. The seed is sown in April in rich mellow soil, carefully kept clean from 
weeds until the plants are fit to plant out, which may be done any time that the 
ground is ready, fi-om the middle of June until the end of July. As the plants 
are usually small and delicate, it is necessary that the ground be well fined down 
by harrowing and raking before planting. The distance apart, for all the varie- 
ties, is about the same, namely, twelve inches between the rows, and eight or 
ten inches between the plants. The lines are marked out by what is teimed a 
'' marker, " which is simply a mammoth wooden rake with the teeth twelve 
inches from centres ; having six or eight, teeth, this number of lines is marked at 
once. This " marker" is used for many other purposes ; in lining out the rows 
for early cabbages, for instance, every alternate line is planted, thus leaving them 
two feet apart, their proper distance. , • 

In eight Or ten days after the herb crop has been planted, the ground is 
/' hoed" lightly over by a steel rake, which disturbs the surface sufficiently to 
destroy the crop of weeds that are just beginning to germinate ; it is done in one- 
thnd of the time that it could be done with a hoe, and answers the purpose quite 
a« well; as deep hoeing, at this early stage of planting, is perfectly useless. In 
tenor twelve days more the same operation is repeated with the steel rake, 
which usually effectually destroys all weeds, the seeds of wliicli are near enough 
the surface of the ground to germinate. (We use the steel rake instead of a hoe 
on all our crops immediately after planting; for, as before said, deep hoeing on 
plants of any kind, when newly plafUecl, is quite unnecessary ,- and by the steady 
application of this rake weeds are easily kept down, and it is great economy of 
\dh<^x never to (Mow thc7n to gel established,) 

Tlie herb crop usually covers the ground completely by the middle of Sep- 
tember. Then every alternate line is cut out, each plant making about two 
"bunches." The object in cutting out the lines alternately is to give room for 
the remaining lines to grow. In this way, nearly twice as much is taken off 
the ground as if every line had been cut; and it frequently happens, on partieu- 
larly rich soils, that at a second cutting every alternate line is 6j^<2m taken, 
when the remaining lines, now standing about four feet apart, will again meet. 
I had about an acre of thyme treated "by this process, in the fall of 1864, that 
sold for over $2,000. But this was an exceptional case ; the crop was unusually 
heavy, and prices, at that time, were more than double the average. As before 
stated, the average yield is about ^500 per acre. Herbs are always a safe crop 
for the market gardener. They are less perishable than anything else grown; 
for, if there be any interruption to their pale in a green state, they can be dried, 
boxed, or barreled up, and sold in a dry state a year after if necessary. Tlic 
usual price is from $10 to $15 per 1,000 bunches, and we have always preferred 
to dry rather than sell for less than $10 per IjOOOr-experience telling us that 
the market will always so regulate itself as to handsomely pay for holding back 
the sale. The cost of getting the crop raised and marketed will average about 
$150 per acre, the principal expense being in tying it in bunches. But with 
many of our industrious Grerman gardeners it does not cosfc half that ^ as the tying 
is usually done by their wives and children in the evenings, and is a pleasant as 
well as profitable occupation. 
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It'inay be supposed by some tbat tbese large receipts per acre, from market 
gardening, are exaggerations . I can simply say, they are not. The condition 

the soil, boweyer, in wbicb our vegetables are gro^n, is sucli as few farmers 
have any conception of. One leading condition of this high state of cultivation 
ia (where required) thorough drainage ; most of my land is drained with four- 
incii horseshoe tile * three feet deep, the drains being, only eigbteeiu feet apart. 

We use, every spring, at least seventy-five tons of well rotted manure per 
acre, or alternate it with 1,200 pounds of best Peruvian guano, or 2,000 pounds 
of crushed bone. The manuring is done only in the spring for the first crop ; 
sufficient remains in the soil to carry through the second crop of celery, &c., 
successfully.' < 

It takes about three years to bring ordinary farm land into the high state of 
cultivation necessary for successful market gardening. 
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BY J. S. LIPPINCOTT, HADDONFIELiD, N. J. 



Labor, either of muscle or of mind, is the tni^ source of wealth. It is not 
by the gains of trade, or successful speculation, that the resources of a nation 
are increased; but by the harmonious, unimpeded labor of every member in 
the business for which he is fitted, and the equitable interchange of the products 
of manual skill, of inventive genius, and of mental toil. Mental labor is pro- 
perly included among the sources of national wealth, because, though often 
deemed " unproductive," it is the agency by which unskilled labor is directed 
aright and rendered valuable. The moral and intellectual growth of a people 
is also a source of wealth, adding to material gains, while it increases the ability 
to derive legitimate pleasure from the possession of abundance. 

The foundations of our national wealth are laid upon agriculture, manufac- 
tures, commerce, and mining. Of these, agriculture is of first importance. It 
is that which feeds and clothes all other labor, which supplies the material to be 
ti^ansformed by , the skill of the artist, and freights our commerce, foreign and 
dornestic. Agricultural labor is, then, the leading and most important direct 
source of wealth. The skill of the mechanic may improve, the enterprise of the 
merchant may exchange, but the source of wealth is in the eai'th, and the cost 
and profit are alike determined by the results of agriculture. No other branch 
ojp human industry has stronger claims upon the fostering care of legislation ;' 
for not only upon its prosperity does that of the State now depend, but the 
future of ^he nation is closely bound up with its healthy and sustained progress. 
Upon the conservation, by the present generation, of those forces in the soil to 
which we owe our wealth of vegetable and animal products — upon our ability 
to continue, without deterioration, to produce material for food and clothing 
sufHcient for the growing wants of a rapidly increasing people, depends, in a 
great measure, the future of the nation. What question of material interests is 
mdre momentous, or demands more earntist consideration, by those who would 
legislate for the living as well as for their posterity ? 

To the prosperity of agriculture we owe most of the increase in wealth, and 
the consequent civilization and refinement of the present age. This is bo obvious, 
that agricultural statistics are considered by every statesman as a thermometer, 
indicating, most unerringly, the advance oir decline of a nation's prosperity. 
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Hence the care taken to register these statistics by those States in which the 
true principles that regulate trade and productive industry are best understood. 
Monetary crises have originated and spread rather from ignorance of the actual 
state of productive industry throughout the earth than from any other cause. 
The value of agricultural statistics can hardly be overestimated. They form, 
as has been well said, *'the key which is to unlock the hidden treasures of ma- 
turing nature; the chart which reveals to the husbandman and merchant the 
great laws of demand and supply, enabling each to work out a safe and healthy 
prosperity." 

Though the following is mainly descriptive of the progress and products, with 
extended notices, of the market-gardening of Camden county, the region with 
which we are most familiar, the character of the agriculture of the western and 
southern counties of New Jersey, is therein approximately described. 

All that the county of Camden (and a wide district of New Jersey) claims 
in superiority over the primeval forest, has been the result of unremitting labor 
and the teachings of recent times. Nature supplied but the crude materials 
of sands, and clay, and muck; the industrious and skillful farmer has wrought 
out the problem of existence by aid of foreign material which the neighboring 
city and the exhaustless marl" beds have supplied. The soil of the district 
does not appear to possess the self-recuperative powers enjoyed by many regions 
whose loams have resulted from the decomposition of hornblende and limestone 
rocks. These latter, by their decay, give up to the softened material which 
man, by his labors and the growth of vegetation, converts into soil, a larger 
share of those soluble mineral ingredients which, though needful to the success- 
ful production of human food, are not largely present in the soil of lower New 
Jersey. Nowhere can more convincing evidence of the immense superiority 
of the recent improved system of farming, over that pursued by the fathers and 
grandfathers of the present generation, be found, tlian in this section of the 
Union. The success already attained should stimulate to renewed efforts ; for 
it is by no means certain that the limit of improvement has been reached. A 
very large portion of the eastern counties of New Jersey is, moreover, in a state 
of nature— wild land, scarcely inferior to much of that which the energy of the 
"West New Jersey farmer has redeemed. The same means, so successful in his 
hands, must render productive these now unproductive tracts ; and it is a leading 
object of this paper to exhibit the gratifying results of thorough improved cul- 
ture upon exhausted soils, that the example may be imitated by tlie despairing 
or doubting tenant of similar lands yet unimproved. In the midst of t lie wil- 
derness of East New Jersey, some enterprising agriculturists have already made 
farms which would be pronounced niodels in any part of the country, and the 
cultivation of small fruits and garden vegetables has there been extensively and 
successfully prosecuted. The low swamp-lands, hitherto esteemed valuable only 
for their product of white cedar or cypress, (^Cypressus tJiyoides,) the common 
material for fence rails, are also found capable of redemption, and, when planted 
with the cranberry, have proved highly remunerative. Capital and labor are 
now tending largely towards this bra,nch of cultivation. 

The success which has attended sundry attempts to redeem this hitherto 
neglected part of the Union has been so gratifying, that it bids fair to turn the 
tide of emigration. Many, dissatisfied with the border semi-civilization of the 
west, and its privations, its extreme climate, and their general unsatisfactory 
expevience, have returned to the east, to find in New Jersey all the advantages 
of a kind soil, (needing rnuch improvement, it is true, but with fertilizing re- 
sources of ready access,) near an unsurpassed market, with a climate unequaled 
for mildness and salubrity anywhere in the north. To those who contemplate 
removal from the northeast or the northwest in search of a niore genial air— to 
all who would learn what gratifying results may be attained on a seemingly 
iinpropitious soil, this record of the experience of the New Jersey farmer cannot 
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fail to prove interesting. Its lessons may be read with advantage by farmers, 
whether in the east or in the west, whether contemplating removal, or content to 
rest upon their paternal acres depleted by the generations that have grown 
thereupon. 

THE "pea-shore" REGION. 

The production of vegetables for the markets of Philadelphia and New York 
is a leading branch of New Jersey agriculture. The business is locally de- 
nominated " trucking," and those who pursue it, " truck farmers" or *' truck men." 
These terms, though not found in " Webster unabridged," are of long-standing 
use; but whence their origin we have not discovered. To truck" is an obsolete 
and now vulgar term for bartering, but for that kind of trade common between 
the early settlers and the Indians, by which articles of trifling cost were ex- 
changed for others of greater value — as trinkets, for skins and furs. As the 
term "garden-truck" is often used by farmers who regard the cultivation of the 
garden as contemptible, the word may have had kindred origin with that which 
describes the barter of trifles for valuable commodities. The comparison may 
still appear to hold good ; for, from a moderate extent of well-tilled land, the 
skillful and early producer of market-garden vegetables, or "truck," receives 
large returns in substantial sums of gold or greenbacks. 

The peculiar advantages, local and general, enjoyed by the eastern bank of 
the Delaware river to furnish to the epicurean tables of the adjoining city those 
delicate, early vegetables, i|nsurpassed in quality in any other region, as well 
as those heavy supplies of more common produce indispensable to the health 
and comfort of the masses, render this district peculiarly worthy of notice. The 
more fivored portion of this region is located immediately upon the river bank, 
extending northeast to Pensaukin creek, about five miles beyond the city of 
Camden. Prom the very early opening of spring in this locality, and the suc- 
cess which attends the early pea culture, it is known as " Pea-Shore." On this 
narrow strip, vegetables have been raised, with almost uniform success, several 
days or a week earlier than on adjoining lands more remote from the river, and 
larger sums have been realized from their sale than have been made by the 
growers located at Norfolk, Virginia, noted for its extremely early products. 
Here the soil is loose, warm, friable, easily drained, readily penetrated by the 
rays of the early spring sun, and especially protected by the influence which 
humidity affords in preventing the escape, by night, of the warmth received by 
day. The protecting agency of moisture appears to extend from one-half to 
three-quarters of a mile from the river, and to be modified by the wind prevail- 
ing at the time. When the wind is from the west, the later frosts of spring do 
not affect the river farms, while those a half mile distant may have their early 
vegetables seriously injured. Again, in autumn it has been observed that as 
long as the winds prevail from the west, passing over the river, the late crops 
of tomatoes do not suffer, while the entire crop half a mile distant, beyond the 
low hills, may be entirely destroyed. As if confirmatory of the belief that the 
protecting influence resides in the presence of humidity, the residents observe 
that nights which are perceptibly damp give promise of freedom from frost. 
This region is washed by the Delaware on its northwest side, and has the 
benefit of a spread of water from one to one and a half mile in breadth, includ- 
ing the low island which may be properly regarded as merely an extension of 
the water, as it is, in a great measure, a bog. It is thus favored by proximity 
to a wider expanse of water than the region above or below for many miles. 
The presence of considerable humidity in the atmosphere immediately over a 
region, by night, is now known to impede the escape of radiant heat. 

This early and productive district is part of that through which the Camden 
and Amboy railroad passes, and which many observers regard with no very 
favorable impressions of New Jersey soil for agricultural purposes. An exhibit 
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of the products of a farm lying in this desolate region, so given over to sands 
and barrenness, (in the opinion of many,) may impress an agricultural mind 
with its value as a spot whereon to grow profitable crops of early vegetables — 
the very vegetables for which Philadelphians so extol their markets, and which, 
indeed, contribute in no small degree to render it a most desirable city for resi- 
dence. ^ 

The following are some of the returns from a farm of about eighty acres, 
situated thus favorably — a farm which it may be well to say is valued at up- 
wards of $25,000. We will say nothing of the crops of corn, wheat, oats, and 
hay, which were considerable — adequate, or nearly so, to maintain the stock of 
horses and cows kept upon the farm — but note only that about 5,000 baskets 
of tomatoes were raised thereon in one season, which returned upwards of $3,000 ; 
more than 1,000 baskets of white potatoes, producing $1,200; 1,000 baskets 
of peas, which sold for more than $800; and 1,000 baskets of other truck" 
of various kinds, which returned $1,000 — making an aggregate, independent 
of farm crops, of upwards of $6,000. To produce these large returns demanded 
energy, skill and untiring industry, upon a soil admirably adapted to thes€ 
crops, and most favorably located, as we have remarked, combined with the 
application of a large amount of manures from the city stables, and a heavy 
expenditure for fertilizers of several kinds. 

STATISTICS OF CAMDEN AND BURLINGTON COUNTIES, N. J. 

i 

The success which attends good farming is the best evidence that can be 
adduced in support of the claims of New Jersey to the possession of great 
agricultural advantages. Facts furnish the best reply to the many attacks that 
have, from time to time, been made upon the State. We have been furnished 
with the agricultural statistics of the counties of Camden and Burlington, by 
courtesy of the chief of the Census Bureau, which we append for the satisfac- 
tion of our readers who may be interested therein. The details of products, 
and the value of products of each township, will render these tables of greater 
interest to their residents, respectively. 



Agricultural statistics of Camden county , New Jersey, 



Townships. 


Acres of land. 


Cash value of farm. 


Value of farming implements, 
and machinery. 


Live stock, June 1, 1860. 


Produce during the year ending June 1, i860. 


Improved. 


Unimproved. 


i 

u 

o 

w 


Asses and mules. 


Milch cows. 


Working oxen. 


Other cattle. 


Sheep. 


w 


Value of live stock. 


Wheat, bushels of. 


Rye, bushels of. 


Indian com, bushels of. 


Oats, bushels of. 


Wool, pounds of. 


Stockton 


5, 586 
1G5 

7, 260 
11, 873 
320 
5, 481 
7, 601 
4, 565 
7, 001 
2,412 
3, 470 


596 


^po44, oUU 
230, 500 
1, 275, 735 
1, 225, 610 
70, 100 
645, 960 
498, 600 
359, 000 
505, 600 
120, 800 
215, 700 


$18, 575 
350 
24, 700 
37, 975 
750 
17, 245 
20, 755 
8, 300 
16,805 
3. 625 
8, 925 


257 
8 

314 
478 
18 
242 
241 
160 
oo<r> 

50 
129 


19 


285 
15 
748 
1, 180 
33 
477 
460 
312 
339 
108 

179. 




51 


70 


730 
29 
1,093 
1,975 
47 
790 
1,010 
658 
945 
248 
355 


$35, 925 
1, 350 
47, 350 
91, 575 
1, 900 
31, 403 

43, 200 
24, 375 

44, 450 
10, 350 
19, 425 


4, 973 
200 
13,416 
18, 648 


5, 040 
172 

1, 465 
4, 707 

180 
1,490 
5, 455 
4, 079 
6,818 

2, 407 

3, 786 


20, 385 
1, 400 
44, 785 
68, 457 
425 


530 
275 
4,214 
6,972 


162 


Camden city 




Newton .................. 


265 
2,191 
83 
1, 589 
3, 475 
3, 228 
1, 913 
1,252 
3, 245 


37 
43 


5 


105 
381 
1 

109 
219 
109 
316 
75 
159 


203 
619 


466 
1,904 


Union 






14 
31 
28 
40 
21 

90 




231 
283 

53 
129 
6 

21 


9,748 
9,415 
3,468 
5,926 
798 
2, 884 


34,700 
35, 205 
21, 390 
40,450 
7, 375 
16, 950 


1, 931 
2, 705 
2,645 
2,935 
440 
2,173 


542 
461 


Gloucester 

Waterford 


2 




13 


160 








Camden county in 1850 








55, 734 
53, 968 


17, 837 
77,416 


5, 992, 105 
4, 651,048 


158, 005 
153, 622 


2,119 
1, 924 


253 
377 


4, 129 
3, 669 


20 
57 


1,525 
1, 330 


1,6J5 
2,133 


7, 880 
9, 107 


351,303 
344, 363 


69, 476 
66, 440 


35, 599 
22, 138 


291, 522 
259, 684 


24, 820 
22, 139 


3,695 
2, 777 


1, 766 


59, 579 


1, 341, 057 


4, 383 


195 




400 




195 






6, 940 


3, 036 


13, 461 


31, 838 


2,681 


918 




124 


37 


518 


1,227 
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Agricultural statistics of Camden county ^ Neio Jersey — Continued. 



ts3 
cm 



Townships. 



Stockton . . . . . 
Camden city. . 

Newton 

Delaware 

Union , 

Centre , 

Gloucester — 

Waterford 

Washington . 

Winslow 

Monroe , 



Total. 



Camden county in 1850. . . 

Increase 

Decrease 



1, 687 



97 
22 
44 
47 
730 



2, 627 
27 



2, 600 



Produce during the year ending June 1, 1860. 



15,190 
700 
51, 225 
75, 930 

1,650 
30, 970 
54, 375 
21, 315 
73, 850 

7, 675 
21, 705 



354, 585 



46, 716 



^ 6 



26, 782 
100 
12, 220 
12, 135 
1, 175 
17, 215 
9, 355 
1,754 
4, 723 
755 
885 



87, 099 



65, 191 



21, 908 



480 
160 
298 
761 
60 
546 

2, 208 
830 

1, 187 
478 

1,352 



60 8, 360 



2, 260 



$1, 450 
50 
2, 030 
4, 753 



1,505 
150 



250 



10, 188 



20, 805 



10, 617 



17 



B a 



$120, 450 
200 
36, 603 
16. 965 
7, 650 
11, 020 
250 
100 



500 



193, 738 



42, 301 



151, 437 



28, 665 
1,000 
114, 850 
132, 982 
1,095 
54, 280 
24, 925 
16, 100 
26, 450 
6, 250 
11,620 



418, 217 



118, 361 



4, 950 



18 
3, 318 
100 
400 



8, 786 



12, 096 



733 
36 
3,166 
4, 360 
72 
2, 166 
1, 290 

932 
1,309 

283 

257 



14, 604 



32 
297 



265 



o 




pounds 


o 
c 


m" 




1 






o 


o 
P3 





366 



100 
200 
50 
100 



849 
2, 554 



1, 705 



15 



200 



253 136, 399 



216 72, 382 



37 64, 017 



Agricultural statistics of 'Burlington county y New Jersey. 



Townshipg. 



Acres of land. 



bx3 



Live stock, June 1, 1860. 



Produce during the year eiidint? June 1, 1860. 



Bordentown 

Chesterfield , 

Mansfield 

Burhngton city , 

Burlington town, 

Springlield , 

Hanover, ^ 

Northfiinpton 

Beverly 

Wili in gb orough 

West Hampton 

Cinnaminson. . . ^ 

Chester 

Lumherton 

Pemberton .. i 

Eveshani 

Medford......... 

Southampton... 

ShEKiong 

Washiugton 

Egg Harbor 



062 

728 

301 

258 

100 

982 

514 

5851 

116 

271 

658 

146 

647 

580 

926 

821 

960 

685 

778 

248 

801 



275 

1, 281 
930 
176 
807 
906 

8.185 
13 
505 
538 
895 

2. 055 
1, 188 

1, 515 
505 

2, 565 
1,467 

20, 616 

3, 600 
34, 860 
25,934 



$501, 185 
1, 241,538 
1, 583, 641 
156, 200 
706, 200 
1, 630, 800 
1, 677, 000 
120, 900 
784, 000 
326, 000 
1,013, 600 
744, 090 
1 , 002, 100 
968, 200 
284, 000 
1, 589, 105 
820, 950 
1, 406, 430 
297, 250 
180, 700 
287, 450 



$13, 050 
29, 685 
48, 417 

5, 420 
15, 700 
51, 215 
39, 935 

1, 780 

6, 875 
11, 800 
26, 630 
29, 715 
44, .320 
41, 185 

6, 875 
70, 150 
33, 675 
39, 312 
13, 865 

3, 200 

7, 552 



267 
460 
633 

11 
218 
544 
645 

31 

96 
140 
325 
286 
435 
418 

96 
799 
358 
519 
174 

41 
127 



26 
60 
54 
6 
18 
57 
101 



7 
2 
14 
55 
45 
31 
7 

106 
47 
29 
37 
42 
12 



46 


g 


857 


4 


1, 557 


15 


76 




450 


"'2 


1,713 


26 


1, 270 
68 




114 


'2 


257 




863 


'"2 


496 




856 


2 


867 


20 


114 


0 


1,7:22 


18 


783 


4 


1,208 


40 


358 




127 


'16 


364 


52 



163 
439 
803 

32 
129 
925 
671 
7 

51 
104 
333 
189 
250 
428 

51 
571 
318 
708 
194 
129 
400 



429 

2, 299 

3, 736 

21 
300 

2, 877 

3, 517 

21 



84 
7,52 
154 
239 
1,219 



2, 101 
1, 904 
1, 918 
112 



201 



926 
3, 343 
4,155 
157 
668 
4,793 
6,032 
121 
275 
393 
1,775 
755 
1,145 
2, 152 
275 
2, 305 
1,381 
4,412 
968 
312 
623 



$56, 575 
1, 111, 925 

163, 985 
10, 500 
40, 984 

181, 739 

162, 638 
8,205 
13, 250 
26, 840 
95, 293 
55, 587 
86, 801 

103, 321 
13, 250 

176, 307 
95, 172 

159, 674 
42,675 
14,980 
29, 502 



8,782 
14, 752 
24, 024 
931 

6, 596 

16, 036 

13, 629 

1, 185 

2, 352 
4, 346 

14, 913 
10, 665 

17, 919 
10, 907 

2,352 
14, 736 

2, 130 

8, 607 
896 
126 

2, 824 



2, 799 
8, 143 
8, 319 

430 

3, 557 
17, 806 
22, 253 

350 
1, 344 

1, 462 
5, 690 

4, 343 

2, 053 
11, 973 

1, 3M 
15, 247 
15, 242 
24, 572 
7, 964 
1,418 
2,677 



19, 650 
71, 260 
93, 270 

3, 310 
22, 635 

101,028 
123, 280 

4, 200 
7, 970 

12, 470 
49, 838 
30, 335 
■15,185 
71, 835 

7, 970 
1,112. 035 
55i 400 
105, 525 
25, 686 
6,115 

13, 392 



17, 103 
31, 990 
44, 925 
750 
6, 656 
28,638 
23, 549 
505 
160 
4,800 
20, 062 
2, 163 

12, 360 
9,715 

160 

13, 044 
3,463 
6, 952 
% 517 

288 
1,938 



Total.... ...;226,167^ 

Burlington county in 1850.. 'l32, 017 



108, 616 
40, 670 



17,311,339 
11, 666, 550 



540,346 
316, 217 



6, 623 
5, 203 



756 



14, 166 

12, 545 



207 6,895 



572 8,004 



Increase 94, 150i 

Decrease 



234, 129 



1, 420 



1, 621 



21, 884 
20, 981 



36,966 2,649,202 
35, 376 -1, 063, 412 



178, 708 
152, 369 



158,986 
118, 920 



1,982,389 
88:?, Oil 



231, 828 
159, 398 



365 1.109 



1,590 1,585,790 



26, 339 



1,099,378 72,430 



8, 800 



699 
5, 959 
5,614 

'"'"921 

. 8,517 
11, 372 



% 083 
169 
430 

2,883 



4, 356 
: 4,:047 
5,.382 
- 329 

^-'.'.'■347 . 



53, 108 : 
43, 781 



9, 327 



OX 



Agncultuml statistics of Bmlmgton^covMy^ New Jersey— QovithmXQd^ 



Bordentowii.. . ^ . . 
ChesteHield - 
. M-iin,sflel(i"- . . ... . , .". 

Burlington city . . 
Burlington town.. 
Springfield 
Hanover. . 
Nortlifimpton , ... 

Beverly . . . 

WjlTingborougli. . 
West II amp ton . . 
Cinunminson . . . . , 
CtieHter . 

Liunberton ...... 

' Pemberton 
Evcfiham ........ 

Mertfbra 

Sonth.arapton" . 

J^hamong . . 
Washington.. 
Egg Harbor . - ... 

Total.... J... 



Burlingtoij conjity in 1850. 

- Increase......*..--.,. 

Decrease \^ . . . . . . . . . . . 



OProauce iiluriiigrtlio year endlri^ Jniae 1^ 1 



.,092 
473 
658 
141 
13 
8 

267 
82 

"g79 

123 
12. 
81 
26 
1 



8,550 

18,510 

254 

3, 325 
12, 026 
31, 152 
27, 644 
1,650 
5,205 
9, 155 
19,595 
24,544 
42, 010 
-44, 425 
28,850 
86, 656 
30,110 
36, 856 
12, 249 
2,-350 
7, 144 



1^ 



3, 777 '485, 261 



2, 048 2S4, 461^ 



1,729 : 120, 799 



8, 435 
1,791 
3, 736 
1,625 
3,360 
2, 664 
ly544- 
170 
5,825 
4,205 

1, 472 
39, 332 
: 8/494 

3,843 
: 2, 417 
13. 936 

9, 662 

2, 536 
870 
402 

1, 500 



-210 
90 
- 85 

"soo' 



117, 819 



■ 780 
.583 
2,511 
130 

1, -181 

2, 668 

2, 230 
120 

■ 501 
674 
886 
-1,046 
1, 299 

1. 944 

3. 447 
S; 375 

2, 880 
7, 131- 
1, 750 

173 
1,536 



36, 844 



29, 744 



$5, 295 
2, 437 
4,110 
325 
2, 095 
2, 157 
2,416 
65 
1, 305 
1, 270 
1, 215 
4, 748 

10, 085 
2. 475 
455 
7, 402 
2,323 
1,993 
; 811 



53, 097 



53,433 255 



25 
6, 018 



90 
15 

136 
94 
45 
98 

112^ 

"3" 



.....6,417 
336 ...... 



$9, 425 
1,000 
18, 425 
12, 490 
27, 006 
1,540 

.'"975" 
25, 075 
11, 175 

1 , 215 
85, 132 
33,051 

3, 970 
300 
30,230 

2,920 
^ 100 

2, 188 

1, 000 



17,960 
38, 563 
98, 148 

4, 430 
23, 600 
55, 931 
70, 304 

4,3i50 

5,820 
IB, 145 
30, 060 
29, 103 
59, 176 
30, 713 
32, 084 
68, 853 
29, 488 
44, 870 
16, 862 

4,310 
. 11, 705 



300 
1, 540 
3,120 



1,579 
8, 343 



300 

10, 050 
110 
3, 460 
2, 600 
1,410 
38, 113 
17,931 
7, 750 
552 



267,217 



694,475 



97, 158 



688, 869 238,940 



5,606 



141,782 



1, 572 
3,176 
4, 931 

250 
1,326 
6,310 
3, 906 
204 
268 
1, 084 
3,231 
1, 733 
4, 148 
3, 829 
3, 411 
B, 059 
3, 714 
A, 762 

1, 490 
414 

2, 447 



60, 265 



41, 783 



18,482 



583 
10 
8 
24 
71 

200 

'"'34 

29 
31 
12 
46 
123 



325 



210 



1,245 

- 582 



663 



152 
96 
55 



168 
150 
50 
60 



812: 



812 



"284 
'f35 



120 



MO 



51 



14 



280 
465 

1, 122 
220 
281 
515 

1,037 



c3 a 



^5 
"56" 



835 
670 
400 
700 
863 
773 
550 
693 
61 
150 



321 10,615: 



379 



10, 936 
3,050 



300 



$9, 651 
58,301 
59, 942 
2,483 
11,219 
55, 797 
119,-796 - 
1, 354 
3, 155 
7,585 
21,853 
16,546 
S9,083 
46, 555 
32,130 
59, 163 
34, 396 
73, 287 
15, 591 
3,259 
7, 981 



375 669,126 



433 394,380 



274, 746 



IS3 
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MARKET PRODUCTS OF WEST NEW JERSEY. 257 

From the Census Repiort of 1850 we learn tliat tliere was in Camden county, 
New Jersey, 731 farinas, comprising e')3,968 acres of improved land, and 77,416 
acres of land unimproved. The latter included all such as was in occupancy 
and necessary to tke enjoyment of the improved portions, though not itself re- 
claimed. These 731 farms, therefore, embraced an area of 131,:iS4 acres. The 
distinction between improved, and unimproved land is iiot, yery clearly drawn, 
as it is plain, from the result attained, by dividing the total number of acres by 
the number of farms, the quotient, 180 acres, as the, average extent of the farms 
of Camden county, being quite too great. Much land which is neither meadow 
nor wood land attached to the farm has been included in the contents erroneously. 
If one-half the unimproved be considered as forming part of the farm, the average 
of each will be found to be 126 acres, and the value per acre ^52, according to 
the Census Report of 1850. The total value of farms (implements included) 
was $4,804,670. According to the census of 1860 the farms of said county era- 
braced 55,734 acres of improved, and 17,837 of unimproved land. The amount 
unimproved is thus greatly reduced by the latter census, and more just distinction 
made between that occupied and useful, and that unoccupied and unproductive. 
(Seventy-seven, in the report of 1850, is probably an error for seventeen, easily 
made by a copyist.) The total number of acres, properly considered farm land, 
becomes, therefore, in 1860, 73,571 ; and if the farms have not increased in 
number, the average number of acres in each becomes 100, which appears to be 
very nearly correct. The total value of farms and implements being nearly six 
millions of dollars, gives to each acre an average value of 83^^^^^ dollars. As, 
the area of the county of Camden is 173,000 acres, there remain nearly itiO, 000 
acres unoccupied, and unreported by the census of 1860. This is mainly com- 
prised in extensive tracts of unreclaimed brush lands and cedar swamps. A 
detailed comparison of the census tables for 1850 and 1860 will indicate a gen- 
eral advance, and, in some products, an extraordinary increase during the ten 
years which intervened. Thus the land and implements in the county of Camden 
were valued at $1,345,440 higher in 1860; the wheat showed a small decline of 
about 3,000 bushels; rye and oats a considerable falling off; white and sweet 
potatoes an increase together of about 70,000 bushels ; butter exhibits an in- 
creased product of about 18,000 pounds, while cheese declined 12,000 pounds ; 
liay an increase of 1,658 tons; sheep declined 518, and swine 1,227 ; neat cattle 
increased but 618 ; horses increased 195, and asses and mules declined 124 ; 
while the value of animals slaughtered was nearly doubled. The returns of 
orchard prodacts were, in 1860, but half those of 1850, having declined upwards 
of $10,000. The market garden products had advanced from $42,301 to $193,738, 
an increase of $151,437, or nearly 360 per cent. The last census inquiry was 
made five years ago, and cannot exhibit the aggregate products of the county at 
this time. These are no doubt much in excess of those of 1860, the crops of 
many kinds gathered in 1864 having been of extraordinary yield, and above the 
average of some years previous. 

The county of Burlington, adjoining Camden on the northeast, is much more 
extensive, and exhibits, according to the last census, much greater aggregates of 
products and value, having nearly 900 more plantations, and an extent of im- 
proved and unimproved territory of 324,983 acres, or nearly three times that of 
Camden. Here, also, is exhibited a general advance in value and production 
which is very gratifying. If we may believe the report, of improved lands nearly 
85,000 acres have been taken into cultivation during the ten years pr.or to 
1860 ; the farms improved in value to the extent of five and a half millions of 
dollars; the wheat increased 26,000 bushels ; rye and oats together increased 
about 112,000; corn 1,100,000; white and sweet potatoes together upwards of 
190,000; buckwheat 7,000; wine 640 gallons; butter increased 5,606, while 
cheese declined 141,782 pounds; hay showed an increased product of nearly 
20,000 tons; sheep 903; swine 1,590 more; cattle of all kinds 3,076 increase; 
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and horses and mules were, togetlier, in 1860, more iiumerous by 1,7 G 3 tliaii In 
1850; while the value of animalis slaughtered increased ^275,000. The orchard 
prodiicl: was almost, identical in value with that of 1850, while the market garden 
product advanced from 51,639 dollars in 1850, to 267,217 dollars in 18G0, a 
gain of 215,578 dollars, or about 418 per cent, increase in ten years. 

13arlington county was divided, according to the Census Eeport of 1850, into 
1,638 farms, which were valued in 1860 at seventeen and a half millions of dol- 
lars. The farms averaged 112 acres each, and were estimated worth $63 75 per 
acre, or about .^20 per acre less than the farm lands of Camden. Upwards of . 
300 square miles of Burlington, near the Delaware, extending twelve miles there- 
fi'om, is a fine fertile loam ; the rer^t of the county is sand, or a sandy loam. 
About 100 square miles of Camden contains the same superior soil as that in the 
western pait of Burlington j the remainder, 173 square miles, is sandy, and can- 
not be so readily improved. One-half of Burlington is thus of excellent quality, 
while only about one-third of Camden is highly productive. This difference in 
the relative extent of the improved soils may account for the more rapid devel- 
opment of the larger county. 

PRODUCTS OF SEVERAL CAMDEN FARMS IN 1864. 

From a large number of returns to queries distributed among the farmers of 
Camden county, and responded to by many intelligent, public- spirited gentle- 
men, we select the following iriteresting details. Many of the returns cannot be 
used because imperfect and irregular. Sixty contain details sufficiently clear 
and full to serve onr purpose, fur tliough tlicy represent but one- twelfth of the 
number of farms in the county, they vary in size from 8 to 500 acres, and in 
productiveness fi'om very best, perhaps, to very worst, and may be considered 
representatives of the county, or more properly of the northwestern or cultivated 
portion : 



In umber of acres in farms - . . 6, 132 . 75 

iNi umber of acres arable ■ » , 4, 852 . 00 

Number of acres woodland, &c ' 1, 280 . 75 

Average acres in each farm - — 102 .21 

Average acres arable --- 80. 82 

Average acres woodland, &c 21.34 

Average acres in each farm in 1860 100.62 

Yalue of, farms $747,130 00 

Value of implements , , - - , 22, 526 00 

Value of products 271, 128 00 

Average value of farms . — ^ . . . - — - 12, 452 16 

Average value of implements , 523 81 

Average product of each farm — . 4, 518 80 

Average value per acre /. — 12 1 82 

Average value in 1S60 83 50 

On sixty farms reported, there were in January, 1865 : 

Horses, 236, valued at $26, 432 

Mules, 34, valued at 6, 290 

Milch cows, 446, valued at 16, 948 



49, 670 
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Calves, 315, valued at . ■ ■ $5, 300 

Fatling cattle, 102, valued at. . , . - 8, 325 

Sheep and lambs, 191, valued at 1, 295 

Swine, 512, valued at 16, 671 

Chickens, &c., valued at 2, 800 



34, 391 



Avera-^-e borges to a farm ...^ 

Average niiiles on 14 farms 

Average cows on 58 farms 

Average value of horses 

Average value of mules 

Average value of cows 

Average value of fatting cattle . . - 
Average value of sheep and lambs 



Average value of swine . 



From the above 60 farms the following products were obtained in 



"Wheat, bushels 8, 188 

Eye, bushels 664 

Indian corn, bushels 27, 194 

Oats, bushels 3, 498 

Barley, bushels .240 

Buckwheat, bushels 159 



Tu^-nips, bushels 4, 636 

Carrots, bushels 1, 877 

Mangolds, bushels 50 

"White potatoes, bushels . 36, 185 

Sweet potatoes, bushels 15, 772 

Hay, tons 1, 797 

Sorghum, gallons 307 



Valued at . 
Valued at- 
Valued at. 
Valued at. 
Valued at. 
Valued at . 
Valued at . 
Valued at. 
Valued at. 
Valued at . 
Valued at. 
Valued at. 
Valued at - 



3.68 
2.42 
5.10 

$112 00 
185 00 
38 00 

81 m 

6 75 

32 56 
1864; 
$20, 499 
1,237 
44, 505 
2, 635 
456 
190 
2, 364 
1, 450 
20 

46, 848 
16, 738 
43, 842 
400 



181, 184 



Market garden products, growth of 1864 : 

Cabbages 151,812 Value 

Tomatoes, baskets 18,025 Value 

Egg plants, baskets 856 Value 

Watermelons 7,230 Value 

Citron, baskets 5,631 Value 

Squashes, baskets 281 V^due 

Peas, baskets 3,566 Value 

Beans, baskets 926 Value 

Cucumbers, baskets 885 Value 

Peppers, baskets. 442 Value 

Sugar corn, baskets. 1,794 Value 

Hhubarb - - , , , Value 

Asparagus ^ Value 

Small fruits Value 



of cabbages $16,581 

of tomatoes 10,555 

of egg plants 234 

of watermelons 696 

of citron. 2,008 

of squashes . . 131 

of peas 3,195 

of beans. , 150 

of cucumbers 200 

of peppers . 300 

of sugar corn 1,088 

of rhubarb 500 

of asparagus 1,051 

of small fruits 1,116 



37,865 
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ORCHARD PRODUCTS. 

Apples, baskets 9,791 Value of apples $7,381 

Pears, baskets , 659 Value of pears 386 

Peaches, baskets.. 322 Value of peaches . . 477 



8,:M4 



DAIRY PRODUCTS. 

Butter, milk, and cheese $9 454 



Farm products, excluding horses, mules, and cows $34,391 

Vegetable products .. ..... 181,184 

Market garden products . . . . 37,855 

Orchard products. ..... .... . . . 8,244 

Dairy products. ^ , . , . . . . 9,454 



Total products of sixty farms 271,128 

Value of horses, mules, and cows 49,670 



320,798 

Vdue of farms ...... . . , $747,130 

Value of implements. 22,526 

— 769,656 



1,090,454 



The average product, per acre, of the sixty farms abore referred to, was as 
follows: Wheat, 15 bushels; rye, 10; corn, 40; oats, 33j; buckwheat, 10; 
hay, 1.52 tons ; white potatoes, 85j ; and sweet potatoes, 94 bushels per acre. 

By tables prepared for the Department of Agriculture it appears that in 1864 
the average yield of wheat in New Jersey was greater than that of any other 
Si ate except Massachusetts, Rhode Island, and Connecticut~R.h ode Island 
having exhibited a return of 15 bushels, which was identical with tJiat of New 
Jersey, while Massachusetts exceeded by one, and Cotinecticut by but one and 
a half bushel. New Jersey thus still continues to be one of the leading Stetea 
in wheat production, though not in absolute product, bat in yield p'^v 'arye 

In the production of corn in 1864, during which this crop suffered greatly 
from drought in some sections of the State, New Jersey was excelled by Ver- 
mont, Illinois, Iowa, and Minnesota, New Jersey produced 3 1-|, Vermont 3Si, 
Illinois 33, Iowa 36§, and Minnesota 33 bushels per acre. The average pro- 
duct of the sixty farms under notice, which exhibit a fair sample of the produc- 
tiveness of West Jersey in the better cultivated districts, is thus, even in a season 
of drought, greatly in excess of that of any of the most favored western States 
in the yield of corn. This yield, it will be seen, was forty bushels to the acre. 

The product of hay per acre in New Jersey, in 1864, equalled or exceeded 
that of every other State, Iowa and Kansas excepted, and fell below tljese States 
by but a small fraction of a ton. New Jersey was estimated to have yielded 
1.57 ton per acre. The above sixty farms produced 1.52 per acre-r-a close 
approximation to the estimated return. 

The yield of oats, in 1864, per acre, in New Jersey, was exceeded by that of 
Vermont and Rhode Island only, and but by half a bushel per acre. Most of 
the States were surpassed by New Jersey in the production of oats, by from 
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four to ten bnsliels per acre. Thirty-two and one-tMrcl bushels was tlie esti- 
mated yield throughout the State ; in our district, as deduced from reports of 
the farms before referred to, the average yield was SS j bushels. 



A table exhibiting the numhe/r of farrfis among the sixty from which full returns 
wer& rceeivdd., in which leading crop^ are cuUim^&d> with acre^ occupied hy 
each cropi product per acre, 4^6., in 1864. 
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20. 28 


63 
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36,185 


574. 33 


85. 54 


6.71 




44 


108 


10, 152 


236.30 


94 


2.45 



The foregoing tables of farm crops, averages and values, need no further 
elucidation, except the remark that there is necessarily an overestimate therein; 
because the produce, such as grain and hay, which have been transformed into 
beef, butter, calves, milk, cheese, and chickens, has been already valued and 
included in the aggregate. This is necessary in order for comparison with the 
report of the Census Bureau, where no distinction is made between vegetable 
products sold directly and those transformed into animal and again enumerated 
as such. 

The above statistics, derived from less than one-twelfth of our Camden county 
farms, clearly show what energy, combined with skill and capital, can produce 
upon the soil of New Jersey. From the reports received we will extract a few 
detailed examples, which may serve to incite the owner of a poorly worked and 
indifferently paying farm to emulate the enterprise of his more successful fellow- 
farmer. 

We may premise that there are few such farms as that whose products we are 
about to name, and that fewer farmers can bring to the active duties of their 
profession greater skill or intelligence than can the owner of these acres. He 
is not only a business man, but he is also intelligent, and by education culti- 
vated. But such farms might be seen almost everywhere did their owners but 
make them what they might become ; such men might abound did our young 
farmers who now seek to dabble in some "respectable'' profession, but receive 
that higher order of education of which they are lamentably deficient, and apply 
their improved abilities to the redemption of their State from agricultural and 
political contempt. 
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On tliis superior farm there were produced in 1864 — 

225 bushels of wheat on 9 acres, average 25 bushels per acre. S693 

550 bushels of corn on 10 acres, average 55 bushels per acre 935 

65 tons of hay on 40 acres, average 1.67 ton per acre 2,080 

10 tons of straw on 9 acres, average, 225 

2,000 bushels of white potatoes on 10^- acres, average 112J bushels per acre. 1,600 

Cabbages on 9 acres, average — - 2,150 

Various market-garden products on 8 acres. - 1,700 

Sundry other crops 575 

To which may be added for swine $370, and calves $325; the first con- 
sumed a portion of the corn, and may not be properly included. Add 

the latter, with half the value of swine 400 



We find a total aggregate product of — , • , 10,358 



If swine should not be included, we find about $10,000 total product of this 
fine farm of 100 acres, which doubtless is still much beneath its capacity for 
production, estimated at the rates for produce which ruled during the year past. 

The espen"se of conducting a farm producing thus largely was correspond- 
ingly heavy, and the net returns to the owner were not of so surprising an 
amount as to tempt any one in good paying oil business to leave his wells to 
turn farmer, or any gold gambler, who is rolling up thousands by a happy turn, 
to eiivy the successful Jerseyman, unless they could at the same time appre- 
ciate his untroubled conscience and his peaceful repose. But they are certain 
gains, and though slowly made at the expense of thought and diligence, have 
not among them one dirty shilling." 

There are many farmers in Camden county who cannot rest satisfied with 
indiiferent cultivation and meagre crops, whose high farming, is attended with 
corresponding results. Witness one among several Well authetiticated returns 
before us, freely given by the public-spirited and enlightened cultivators, who 
are superior to petty selfish interest, and have reported their crops in full lor 
the benefit of the Agricultural Department and their fellow- workers. 

The following is the])roduct of a farm of about 107 acres of arable land in 18G4 



236 bushels of wheat grown on 9 acres, at the rate of 26 J per acre - $626 36 
1,460 bushels of corn grown on 17 J acres, at the rate of 83.42 per 

acre ^.-v- ------ 2, 190 00 

102 tons of hay grown on 46 acreSj at the rate of 2.21 per acre - 3, 060 00 
1,680 bushels of white potatoes grown on 11 acres, at the rate of 

152 per acre 1, 600 00 

592 bushels of carrots grown on acre, at the rate of 473 per 

acre ...... 460 00 

2,000 cabbages grown on^ aerie • . . . — 160 00 

200 bushels of turnips 132 00 

950 pounds of butter — , 515 40 

3,598 (]^uarts milk and cream - . 328 72 

Calves, swine, beef. .... — ........... — — ... 382 00 

Chickens and eggs. • ...... 221 00 



9, 675 48 

30 loads of straw , - - - - 380 00 



Yalue of aggregate products ^ , . . 10, 055 48 
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The sales from the foregoing during the year were as follows: 

Wlieat . - -,. . . - - - .... - ...... . '$G26„:36 

Com, 400 biisliels, brought- . ... 660 00 

('orn, (300 bushels remain for sale) ....... 450 00 

Hay— 60 tons will be sold. 1,800 00 

Potatoes, 1,630 bushels 1, 550 00 

Cabbages, 2,000 IGO 00 

Butter, milk and cream 665 12 

Calves 81 00 

Eggs, chickens, &c — ... — 140 00 



6, 132 48 

Leaving for consumption- 
Corn, 760 bushels, worth.... ................. $1, 080 00 

Hay, 42 tons, worth - — .. 1, 260 00 

Straw, 30 loads, worth . : ..... . 380 00 

Potatoes, 50 bushels, worth - - . . - . . . . - 50 00 

Carrots, 592 bushels, worth......-..,. ..:.......-.- 460 00 

Turnips, 200 bushels, worth ..... .............. 132 00 

Butter, &c., 250 pounds, worth.. , 200 00 

Pork, $156, beef, $155, worth.... .- 311 00 

Chickens, eggs, &c., worth - - . 70 00 

— — 3,943 00 



Total. 10, 075 48 



To produce the above crops there were purchased and applied 220 one-horse 
cart-loads of horse-stable manure, four tons of superphosphate of lirae, 1,200 
bushels of lime, and forty bushels of ground gypsum or plaster. A herd of dairy 
cows was kept, and a strong force of horses and mules, which swelled, with 
the straw and corn-stalks, the products of the cow and stable yards. The soil 
of this farm is a very strong loam, tillable only by heavy labor in dry weather, 
and incapable of cultivation in wet. Heavy drainage is demanded and has 
been applied, and is continued yearly. The course of cultivation may be 
partially illustrated by the following outline. It has been the practice to lime 
the sod one year (or immediately) preceding the plowing, with about eighty 
bushels 0^ quick-lime per acre. The plowing for corn is done in the Mi, as 
deeply as possible, that by freezing and thawing the clay may be ameliorated. 
The only manure applied was a compost consisting of 150 pounds of superphos- 
phate of lime, (or 200 pounds of poudrette, and fifty pounds of fine bone-dust,) 
one bushel of gypsum, and five to ten bushels of charcoal-dust to an acre. 
This compost was strewed along the drills, which were four and a half feet 
apart, and the seeds dropped in the drill by hand, one foot distant from each 
other. The ground was kept constantly stirred and every weed eradicated. 

The rotation observed is that usual in the district. First, corn on a turned 
pasture sod; second, white potatoes, which prepare the ground thoroughly for 
wheat, which follows; third, grass- seed is sown on the wheat in the autumn 
and clover-seed in the spring following; fourth, after this the grass is mown 
for three years, and pastured for one year, when it is again ready for turning 
under by the plough to feed, by its decay, the crop of corn to be therein planted 
in its turn. The success attained is the result of abundant drainage, deep 
plowing, ample fertihzing, and close attention to the eradication of weeds by 
constant and thorough culture. . 
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Anotlier farai tliorongLlj tilled hj its intelligent raid progressive owner, but 
larger than the preceding hy a few acres, produced, in lb64, the following re- 
spf^ctable array of crops : 

300 bushels wheat, on 10 acres, at the rate of 30 bushels per acre. $750 00 

800 bushels corn, on 10 acres, at the rate of SO bushels per acre - - 1, 200 00 

84 tons hay, on 33 acres, at the rate of 2-J tons per acre. . - - 2, 520 00 

1,615 bushels white potatoes, on 10 acres, at the rate of 161^ bushels 

per acre . . 2, 500 00 

312 bushels sweet potatoes, on 2 acres, at the rate of 156 bushels 

per acre 700 00 

100 bushels turnips 40 00 

200 bushels carrots, on 1 acre 160 00 

2,000 cabbages 120 00 

Sundry sinall crops 362 56 

8, 352 56 

Cattle slaughtered $150 00 

Lambs 110 00 

Swine 24, weight 4,900 pounds, at 16 cents 800 00 

Calves 6, weight 1,200 pounds, at 10 cents 120 00 

1,180 00 

Aggregate product of farm ^ . 9, 532 56 



Two hundred cart-loads of manure were purchased and applied, 55 loads of 
street dirt, and 100 tons of green sand " marl." A dairy of superior cows is 
kept, and six horses and mules, and a liock of sheep. 

The following was the product of a farm in Stockton" township, in that deso- 
late region so little admired by the passing agriculturist, on his way to or from 
Kew York or Philadelphia. This farm comprises eighty acres, and is valued at 



$25,000, or more than $300 per acre. To its worth its products will testify : 
92 bushels of wheat, on 8 acres, at the rate of 12* bushels per 

acre'. ..' $248 40 

10 bushels of rye, on 1 acre, at the rate of 10 bushels per acre. 17 00 
2C0 bushels corn, on 5 acres, at the rate of 40 bushels per acre - 350 00 

11 tons hay, on 6 acres, at the rate of 3| ton per acre. 220 00 

1,136 baskets white potatoes i - 1, 238 00 

18,000 cabbages, on 5 acres, at the rate of 3,600 per acre . . ' 720 00 

4,876 baskets tomatoes - 3, 155 32 

469 baskets citrons .............. - - 187 60 

88 baskets squashes 37 60 

1,092 baskets peas 834 40 

58 baskets beans , - - 29 00 

136 baskets cuciimbers .......... ...... 102 00 

350 baskets peppers. ... . . . . . ......... ... 210 00 

75 baskets sugar corn - 45 00 

102 baskets apples and pears ------ . - - . — . . . , 94 50 



7, 488 82 



" This is about the average yield of wheat for the county in 1864. 



MARKET PEODUCTS OF WEST KEW JEESEY. 



265 



There were applied of purcbaped maDiire 450 cart-loads, 2 tons of guano, 1 
ton of bone-dust, and 2 barrels of superphospbate of lime. 

The large products of a few acres confirm the maxim th-^t a small farm well 
tilled will produce the largest returns per acre. The exhibit is here, as else- 
where, the gross results ; with cost of production we do not concern ourselves ; 
every farmer may judge of the expense attending high farming for himself, 
always bearing in mind that it is, if judiciously conducted, abundantly more re- 
munerative than the ordinary indifierent scratching called farming. 

On less than eight acres there were raised in 1864 the following crops : 



350 baskets of white potatoes, which were sold for. . . . . . . $400 

444 baskets of sweet potatoes, which were sold for 413 

100 baskets of turnips, worth 60 

200 baskets of carrots, worth, 160 

ir>8 ba.^kets of sugar corn, worth ^ 135 

6/5 ]>asket3 early peas, worth * 35 

900 heads of cabbage ... - - - ... - ... . .... . 54 



1,257 



An extraordinary yield of tomatoes was destroyed j3y an unusually early frost. 
Notwithstanding the gross results exhibit a return of $143 68 per acre, this 
small farm lot, it is unnecessary to say, was already in high condition, having 
received heavy dressings of manure, street dirt and marl, for many years past, 
and as heavily cropped and thoroughly worked by its skillful and industrioua 
owner. To the crop of 1864 there were applied 75 cart loads of manure, 125 
loads of street dirt, and 40 tons of marl. 

We have returns of products of farms of 90 acres and upwards which do not 
exhibit crops of the gross value of $2,000, though favored by the help of a herd 
of cows. The reason is obvious — no manures were purchased by the careful 
cultivator, no return was made of phosphoric acid and potash to supply the 
waste from continual cropping. 

On eleven acres the product in cabbages in 1864, which was an extraordinarily 
favorable season, both as respects the perfection of crops and prices, 41,000 cab- 
bages were grown, which sold for the laige sum of $3,274 53. This is nearly 
S300 per acre, A wagon load of these cabbages, containing 800 heads, sold 
for ^100. 

On two acres, which of course had received the benefit of the applications to 
many previous crops, there were grown, in 1864, 300 baskets, each | of a bushel, 
of early potatoes, which sold for ^1 25 each, and returned $375 ; 7,500 cabbages, 
which sold for $10 per hundred, $750 ; making a total gross return of ^1,125 — 
an average gross product per acre, scarcely exceeded by any yield of which we 
are cognizant, a large return for egg-plants only excepted. 

The above yield of cabbages is exceeded by that given by another skillful 
farmer, whose aggregate of sales from fourteen acres exceeded $5,500 — an av- 
erage product per acre of quite $392 Some of these cabbages brought $15 per 
hundred, and the best load sold for $115. 

The largest product of cabbages was that given upon 30 acres, which reached 
the large amount of 175,000, and sold for about $9,000 ; hut in productiveness 
per^cre this must yield to the second above noted, which is certainly extraor- 
dinary. The farm upon which the cabbage crop was given, which sold for 
$9,000, produced also, in 1864, upwards of 100 tons of hay, besides other farm 
crops. The hay was probably worth $2,500 to $3,000, and swells the total of 
products to $11,500 or $12,000 for these two items alone. Upon the same farm^ 
now in the hands of a citizen, the former owner was unable to maintain his 
family, but eked out a precarious existence by cutting wood, &c. 
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Sweet potatoes were remarkably productive in the season of 1864. From 
returns perfectly reliable we learn that on 6 J acres there were grown 1,700 
baskets, or at the rate of 261 baskets (or 163 bushels) per acre, which aold for 
$1,700, or at the rate of $261 per acre. By the same grov/er there were pro- 
duced 22,000 cabbages oa 1 0 acres, which sold for $2,000. A crop of earl}^ 
potatoes was raised by the same energetic farmer, which returned, from 3 acres, 
upwards of $500. Turnips were sowed on the drills without ploughing, and a 
crop of 1,400 bushels raised therefrom, which brought $420. Thi» sum, with 
the proceeds of the early potato crop, amounted to upwards of §900, or quite 
$300 per acre. 

Farming and vegetable growing are not conducted on small plots only with 
success. We have had returns of potato growing on a scale of considerable 
magnitude. On thirty-two acres there were raised, in 1864, 3,274 bushels of 
w^hite potatoes, which sold for $4,800. On the same farm, upwards of 40 acres 
produced nearly 50 bushels of corn to the acre, though the season was quite un- 
propitious, or more than 2,000 bushels, which, at present rates, are worth quite 
$3,500. On the same farm, cattle to the value of S6,000 were fatted. 

It must not be supposed, nor is there any probability that the above recitals 
of large crops and heavy returns per acre, under high manuring, and large ex- 
penditure for fertilizers, will induce the reader to imagine that these are very 
common cases, or that the farmers of Camden county are rapidly becoming rich. 
There remains the per contra— the debit side — where poor farming without 
capital, small spendings by timid, old-fashioned men, who decry all the innova- 
tions which the agricultural press is continually Urging upon their attention, 
result, as it should, in poor returns, which have kept, and ever will keep, such 
farmers poor. Some of these men are scarcely making their expenses. They 
are deriving no advantage from the present high rates of farm produce, because 
they have no surplus to sell; while they are oppressed by the increased cost of 
every article entering into the list of domestic expenditure. These iiot having 
moved with the tide, will be left stranded when it retires. 

The record is before me of a farm of 100 acres, nearly all arable, from which 
less than $2,000 gross product was taken. Nor is this a solitaiy case. This 
poor exhibit is made for a farm of good quality, capable of largely increased 
product, as is proved by the returns of that adjoining it of similar soil, &c. The 
latter, about 90 acres arable, presented a gross return of more than $7,000. 
The jdeld of hay of the latter was 2 J times greater; that of corn, nearly twice 
as great; of potatoes, 2 J times; turnips, 4 times larger in the well-tilled farm # 
than on that poorly managed. Both farms are occupied by tenants, but of very 
different character, education, and capacity. 

From another farm of thirty-six acres the gross returns were made of but 
$375, which may be placed on the scale against another of twenty-five acres, 
which showed an aggregate value of crops of about $'2,500. Finally, we have 
received i-eturns of total products of a farm of one hundred acres in Camden 
county, whose aggregate yield for 1S64 amounted to $15,000, the sales of veg- 
etable products alone having exceeded $12,000, a yield and gross product un- 
surpassed by any other cultivator with whose success we have become acquainted. 

The following statement was made to the Burlington County Agricultural 
Society, by J. and S. Butterworth, extensive farmers of that county, and will 
show the products and profits of their funn during the year 1863. There^re 
248 acres in this farm, exclusive of 20 acres of woodland pasture* 
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Statement of products, - 

220 ions of hay, at $14 $3, 085 00 

900 bushels white Kentucky wheat, at $1 75 1, 575 00 

300 bushels potatoes, at 50 cents - 150 00 

1,800 bushels corn, at 75 cents.. 1, 350 00 

Apples . 50 00 

60 head of beef cattle, at $70 4, 200 00 

75 sheep, at $4 50 337 50 

75 lambs, at $4 50 . . . ^37 50 

280 pounds of wool, at 70 cents 1 96 00 

12,000 pounds of pork, at $6 720 00 

Poultry 480 OG 

1 yoke of fat cattle 250 00 



Total ................... , . . . . . . . . ..... 12, 731 00 



Statement of net receipts. 

Advance in 80 head of fat cattle $2, 180 00 

Advance in 75 lambs, at S4 50 337 50 

Advance in 75 sheep - 75 00 

280 pounds of wool, at 70 cents . 196 00 

1 yoke of fat oxen 100 00 

Apples. 50 00 

300 bushels of potatoes, at 50 cents - . . . . 150 00 

12,000 pounds of pork, at $6 720 00 

Poultry - - 480 00 

50 tons of hay, sold at $14.^. 700 00 

4 tons of straw, at $10 . . . ^ 40 00 

600 bushels corn, at 75 cents , . . 450 00 

640 bushels white wheat, at $1 75 1, 470 00 



6,948 50 



Statement of expense attending tlie conduct of the ahovc farm, net proft, and 
interest on the investment. 

Value of the farm of 268 acres, at $125 per acre $33, 500 00 

4 horses, at''$125 each 500 00 

1 pair of oxen 140 00 

60 neat cattle, at $32 each 1, 920 00 

75 sheep, at $3 50 each 262 00 

50 swine, at $5 each 250 00 

Labor employed and board of men 1, 150 00 

Parm implements 600 00 

Seeds (seed wheat deducted from net profits) 60 00 

Wear and tear of buildings, fences, and implements 500 00 

Pextiiizers purchased, (500 bushels of lime, at 14 cents) 70 00 

Taxes 160 00 



Capital invested in farm and working material 39, 112 00 



Net profit, as stated above, $6,948 50 ; being 17 7-10 per cent, on the in- 
vestment. 
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Tbe above fann is located in tlie "green sand marl" region, and 300 tons of 
this fertilizer are annually applied ; but as this is digged on the farm, the cost 
of digging only is included in the above account. 

MARKET GARDENING IN NEW JERSEY. 

While New Jersey is unsurpassed in the excellence of her market -garden 
products, in the aggregate she is exceeded by New York alone. 

According to the census of 1850, the product of New Jersey was valued at 
8475/2^42, and in 1860 at^l,t')42, 15.5 — an increase of quite 210 percent. Del- 
aware and Virginia exhibited the same growth ; Maryland increased 150 per 
cent-; Pennsylvania 100 per cent.; but all the seaboard States, except South 
Carolina and New York, weie equalled or surpassed by New Jersey in their 
gain in the ten years from 1850 to 1860. In South Carolina garden products 
were quadrupled, and nearly the same growth appears in the State of New York. 
New York and New Jersey produce most of the vast supplies of green vegeta- 
bles consumed in the great cit ies on their borders. As the population of the city of 
New York increased but 56.27 per cent., Brooklyn 175.37 percent., Philadelphia 
65.43 per cent, in the ten years under nonce, and the market-garden products 
of the States which supply the vegetables in demand in these cities have, during 
the same time, known a growth of from 210 to 370 per cent., we may conclude 
that either a much larger quantity was consumed by each family than formerly, 
or that the price had propprtionabiy advanced. As there does not appear to 
have been any material advance in prices before or during 1860, the first con- 
clusion is sustained. Whether this increased consumption of vegetables has 
arisen from the increased attention to early production, to the cheapened supply 
of small fruits, to greater demand for winter preservation in air-tight cans, to 
superior horticultural knowledge, or to greater regard for health, we cannot de- 
termine. All these influei^ces have, perhaps, combined in producing a greatly 
increased consumption of a variety of food which cannot but be advantageous to 
both producer and consumer. 

, By examination of the way bills of produce received at Gamden, (which is 
one of, sixteen platforms where market-garden vegetables are received for trans- 
portation to New York,) we learn the following interesting statistics : 

There were received at the Camden depot, arid shipped to New York — 
From May 18 to June 6, 1,877 barrels of peas. 
From June 19 to July 2, 3,298 barrels of beans. 
From June 28 to August 10, 9,831 baskets of tomatoes. 
From July 9 to August 19, 2,281 barrels of cucumbers. 
From August 2 to August 17, 1,016 barrels of citrons. 
From August 3 to December 31, 15,660 barrels of sweet potatoes. 
From July 20 to September 23, an enormous freight of peaches. 

The above peaches and sweet potatoes were not all the product of this State. 
A very heavy freight business was done in produce by the line of steamboats, 
the bills of which we have not examined. Peaches are grown in Monmouth 
county, New Jersey, to a very large extent. So great is the supply from that 
region, that it has been estimated that there has been sent thence to New York 
alone, an amount equal in bulk to all the fruifcfe consumed in G-reat Britain, and 
at a cost less than ten per cent, of the European prices. 

Were we able to obtain returns of produce received at the way-side platforms 
which line the road, the aggregate would appear enormous — sufficient, indeed, 
to stagger belief, and e?:hibit in strong colors the dependence of New York Upon 
the productions of poor Jersey." 
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MARKET GARDENING IN CAMDEN COUNTY. 

The growers of early market vegetables enjoy but short respite from active 
labor during the winter. Their attendance on the markets for the sale of late- 
keeping produce has not ceased before they open the spring campaign with 
preparation of hot-beds and ploughing for the crop of early peas. Their teams, 
also, have been busy during the winter in hauling stable manure from the 
wharves or landings on the creeks where it has been deposited, unloaded from 
the sloops and flat-boats which navigate these streams. The sloops, carrying 
from 125 to 200 one-horse cart-loads of manure, are floated up on the tide and 
return by the current. Their services are invaluable to the farmers of the in- 
terior, bearing, as they do, a burden of heavy and bulky material which could 
not be economically conveyed by wagons to the same distance from the city» 
Districts situated in the vicinity of such streams and landings are, in conse- 
q^uence, more readily cultivated than those more distant, and agriculture in 
gen er ah declines in proportion to the remoteness from the facilities command- 
ing a cheap supply of manure. The lands in the interior of New Jersey have 
not been in demand, mainly because they are distant from the souTce of supply 
of enriching agents, and can never compete with those more favored by 
proximity to creeks ©r the Delaware. The farmers who reside within a 
moderate distance of the "green-sand marl" pits employ their teams during 
the winter in hauling immense quantities of this fertilizer. Many deem it 
worth hauling upwards of five miles, and apply many tons of the heavy ma- 
terial annually to their land. The "marP' thus carted has been bought by 
the rod in the ground, reaching to the depth it is found possible to dig with- 
out interference by water, which is from 8 to 12 feet. A square rod will 
sometimes furnish upwards of 100 to V40 tons, and must be dug and thrown 
out at one operation by a strong gang of men, many of whom are professional 
diggers, and expert at handling their peculiar- long-bladed semi-cylindrical 
spades. The rich dark-green material, quite moist, is easily cut like new 
cheese, and a full gang will throw out half a rod readily in a day. Large 
quantities of this "marl" are conveyed on the Camden and Atlantic railway 
to various points between Camden on the west, and into the interior eastward, 
at rates varying in 1865 from eighty cents to one dollar per ton. An ordinary 
four-wheeled gravel or dirt car will hold about 14 tons. 

TOMATOES, EGG-PLANT, AND EARLY PEAS. 

The earliest preparation of hot-beds in Camden takes place among the "Pea^ 
Shore" truck men, who, about the 20th of February, generally bestir them- 
selves. These beds are of the usual kind — depth of about 14 inches of good 
fresh horse manure, well shaken up, and then sHghtly compressed, being 
deemed sufficient. On this about four inches of mellow, dark soil is spread, 
and the seeds of early tomatoes, egg-plant, &c., sown in drills. In the choice 
of seed the growers are especially careful, well knowing that their success de- 
pends in great measure upon th^ early ripening quality of the plants. Some 
successful raisers of early tomatoes carefully select tiie earliest, smoothest, 
fairest, and largest for seed, year after year, and thus secure a variety which 
can compete with any to be had at the seed stores, not always so carefully 
selected. The best seed of early tomatoes is generally scarce, and, at times, 
commands as much as six dollars a pint. The seeds are sown rather thickly 
in the hot-bed, and the plants are carefully watched, aired on proper occasions 
at mid-day, and covered with old hay during stormy or cold weather. When 
the plants have attained the height of four or live inches, and are proportionally 
strong, they are carefully drawn and transferred to a coid frame, also covered 
with glass, and having a few inches of rich old soil and old manure beneath. 
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In tills they are ** spotted out " about four or five inches apart eacla way. 
Under glass, again carefully watclicd, ventilated, covered with hay in windy, 
stovmy, or cold spells, they grow and develop abundant roots, acquire a stocky 
habit, and, as soon as all danger from frost is past, (generally about the first 
week of May,) they are ready, after a slight exposure without glass by day, 
to endure the trials of the outer world. Tomatoes and egg-plants having been 
placed under favorable conditions in the hot-beds, the early peas next require 
attention, should the earth have become dry and ready for the plough. This 
is often, on the light, warm soils, in sheltered fields, (where this vegetable is 
most successfully grown,) as early as the middle of February, or, at the latest, 
the 1st of March, but has been delayed some years to so late as the 25th of 
March. The preparation of this crop is a simple ploughing and furrowing in 
drills 2 J feet distant. Stable manure, well rotted, is lightly strewn along the 
drills from one-horse carts at the rate of about 12 loads per acre, a very light 
portion Only being needed, as the product is removed before ripening, and de- 
mands bat a small amount of nutriment. The peas are sown by hand, 
(thrown by the handful along the drills rather thickly,) or by seed drills by 
some, and covered by a one-horse plough. The culture demanded is a scratch 
harrowing to loosen the crust as they are appearing above the ground. This 
is followed, when the peas are a few inches high, by a horse cultivator, the 
back teeth of which should throw the earth towards the young plants. The 
process is repeated when the vines have grown to 6 or 12 inches high, after 
which they will take Care of themselves until they are ready for picking for 
sale. The practice of ploughing towards the plants is less in vogue than 
formerly. I'he kind of seed sown is the growth of the district, carefully 
selected, and of long understood qualities for earliness and productiveness. 
Such seed has sold as high as $20 per bushel. Dan O'Eourkes have been 
planted, but were not so early the first year, growing too rank ; but the 
growth of the second season was as*early as the ordinary varieties. An early 
pea grown in Canada is planted by some with good success, northern-grown 
seed Jbaving generally an early-growing quality. The peas formerly grown in 
Virginia for our markets were raised from seed the product of Camden 
county. Peas are planted by the best growers expressly for seed, no pods 
being taken therefrom for market, experience haying proved that those selected 
for seed from the earliest ripening pods will prove the earliest to mature the 
following year. The early pea may be planted or sown in the autumn, and is 
sometimes thus early committed to the earth in the more southern comities of 
this State, but we are not aware that any advantages result therefrom which 
are not counterbalanced by the loss caused by mice and decay in the ground. 
They are said to appear ten or fifteen days earlier, but they are thin in the 
rows, arid the practice of fid 1 planting is not encouraged by the results. From 
the 1st to the middle of May the early pea will be in bloom, and the earliest 
pickings made have beeii from the 16th of May to the 18th Qf June, or about 
three weeks from the date of blooming. The demand for early peas to supply 
the Philadelphia arid Ne\\^ York markets is very large. The high prices paid 
on their first appearance attest the craving of the good citizens of the latter 
city for this delicious esculent. Nearly 5,000 barrels of early peas have been 
carried to New . York from Camden in one season, most of which were the 
product of this district. The first picking was received in 18G4, at Camden, 
On the 18th of May, and amounted to three barrels only ; on the following day 
fifty-six barrels were received, and the daily receipt and shipment ranged from 
twenty to thirty barrels until the 26 th, when seventy barrels were despatched ; 
after which they reached, on some days, to upwards of 325 barrels, or nearly 
1,200 baskets per day, but rapidly declined until the 6th of June, when the 
demand from this region ceased. In 1864 there were forwarded to New York 
xrom the Camden depot alone about 2,000 barrels, or nearly 7,000 baskets of 
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early peas. More tlian 1,000 barrels daily have been taken to. New York from 
the way stations in tbis district. The first picking has commanded at Cam- 
den for several years past, from $1 to $1 50 per basket, containing five-eighths 
of a btisheL Three and a half baskets will fill a barrel, and the early growers 
have received from $3 50 to $6 per barrel. The latter highest price has been 
paid only since the competition from Norfolk has been destroyed. The price 
rapidl}/ declines, sometimes at the rate of a dollar a barrel daily, until they 
soon are not worth the cost of picking, which is from fifteen to eighteen cents 
per basket. The value of shelter by belts of evergreen trees is well known to 
growers of early peas. Plots, of which we have knowledge, thus protected 
from the northwest and northeast, have returned to the grower naoie than 
others of five times the same extent, similarly treated and planted at the same 
time, because of their early ripening by but two or thitie days in advance. 
The second crop of peas is obtained from the " Marrow-Fat." These are 
planted in very sandy ground from the middle of March to the 1st of April, 
and are ready for picking when the early peas have di&appeared from the 
market. If very early they may bring the grower $1 per basket, but generally 
not more than 75 cents, and decline soon to 40 cents or lower. They are, of 
course, sold only in Philadelphia. The early peas are often planted in drills 
five feet asunder, and the intermediate space reserved for cucumbers. By this 
course of cultivation and reservation for a succession, four crops may be taken 
from the ground in one season. Thus when the peas have grown to the 
height of four or more inches, and need no farther working, cucumber drills are 
made intermediate, and seed planted as usual. When the peas have been re- 
moved, the cucumber vines occupy the space thus made vacant. After the 
last cultivation of the cucumbers the drills formerly occupied by peas are 
planted with sugar corn, which will have attained some growth by the time 
the cucumbers have ceased to repay gathering and conveying to market. The 
vines are tben immediately removed, the corn cultivated, and when this has 
been done for the last time, the space made vacant is sowed with turnip seed 
broadcast, (generally wjth the purple top flat white variety,) which contihues 
to grow until late in the season. A few years of such treatment may prove 
exhausting despite the heavy manuring practiced, and it is esteemed both 
restorative and economical to sow clover seed upon such land, cut one crop, 
and again plough under, either for early potatoes, corn, or the round of truck- 
ing as above, or for tomatoes alone. Superior crops of rye are sometimes 
grown on land thus " trucked,^' or on which sweet potatoes have been grown 
for several years. 

ASPARAGUS. 

While the peas are growing, the asparagus has made its appearance, sometimes 
as early as the first of April, but generally about the 20tli, in this district. 
This plant is a fixture, occupying the entire ground for many years, and pro- 
ducing, under judicious cultivation on soil well adapted to "it, very large crops 
for a long succession of seasons. It, however, eventually declines in produc- 
tiveness, and becomes an undesirable tenant, (not " at will," but an "entailed" 
possessor,) so difficult is it of eradication. A successful grower of asparagus in 
Camden county has described his process as follows, which appears to be satis- 
factory for field culture : Late in March select a light sandy loam, free from 
weeds and grass, for the site of the plantation. With a one-horse plough draw 
furrows four feet apart, and follow with the largest two-horse plough, repeatedly 
returning in the same furrows. Follow this with shovels, and remove the loose 
earth to the depth of sixteen inches, throwing it into ridges between the furrows. 
Spread the best stable manure in the furrows to the depth of three inches, and 
thereon place the roots, which should have grown two years in the seed bed. 
If placed twenty inches apart upon the manure in the trenches, they will con- 



272 



AGRICULTURAL REPOKT. 



tinue to yield longer than if more closely planted, as the roots in time become, 
by the formation of offsets and new crowns, inextricably complicated and inter- 
laced. The plants are lightly covered with a hoe by drawing the top soil upon 
them. The half- filled trenches should be kept free from weeds, and the next 
season, if the plants have v/ell grown, it may be filled even with the former 
surface. In the spring of the third year the young shoots may be partially cut 
for niarkct, care being obsesved to retain a portion of them for the healthy 
growth and due vitahzing of the roots. To obtain the strongest and earliest 
growth, stimulating applications are useful ; and for this purpose night-soil with 
a proportion of salt is a specific manure. This, however, is seldom applied by 
the market-gardener on a large scale. The roots from old beds about to be 
destro^^ed have been very profitably used to obtain a forced growth. The very 
h'gii prices which asparagus commands in the New York market, in January, 
February, and March, render this a profitable mode of disposing of the old roots. 
By planting a succession every six years, and using the old roots when worn 
out, a constant supply of plants for this purpose may be had, while the newer 
beds will furnish the crop in its season. The tenderness of this vegetable 
depends much upon high manuring and its rapid growth in a warm soil. In 
many parts of the north of Europe asparagus is forced in the beds themselves 
without disturbing the roots. Trenches are dug beside the asparagus and filled 
with hot manure, and the beds covered with the same material to the depth of 
six inches. In very cold weather the beds are covered with frames. Asparagus 
thus treated 10 neither stringy nor tough, but tender and succulent as in its 
proper season. Such treatment, however, enfeebles the plants, and to restore 
them to their former strength they must be permitted to grow, without cutting, 
as freely as possible during the succeeding summer. Some localities produce 
better results in asparagus growing, despite the manure used, though no giant 
gi'owth can be obtained without profuse enrichment. On Coney Island, on the 
south side of Long Island, near New York, asparagus is grown of extraordinary 
size and delicacy, and epicures have resorted to this locality to partake of the 
luxury of spears of over an, inch in diameter, and so tender as to be edible a 
foot in length. The presence of salt in the soil is of inaportance — indeed, in- 
disperipable to mammoth growth, and may be spontaneously supplied at Coney 
Island. Asparagus raised on the sea-shore in northern Spain greatly surpasses 
our product, as also does that of the London market-gardeners, who produce 
heads three of which will weigh a pound. The Spanish asparagus is stimulated 
by the drainage of sewers flooded over the salt sea sands whereon it is grown. 

The large growers of asparagus cut it daily for the Philadelphia market, 
using a knife adapted to tl(e purpose, chisel like, with a long shank or handle. 
The young shoots, which have just protruded their green or purple heads above 
ground, are removed from the crown of the root by cutting several inches be- 
neath the surface, to obtain the deHcate blanched and succulent growth. These 
are prepared for sale by arranging them into bunches of about one pound each. 
The shoots, havin^been cleansed by washing, are placed before the operator on 
a table having a front ledge of six inches in height, and a series of pins, ar- 
ranged by fours, for the reception of the piles of shoots. Eetween these piiis 
is arranged a semi-cylindrical iron plate, with the concavity upwards, into 
which the shoots are laid, their ends in contact with the front ledge. Over each 
bunch, as piled to the proper height, a strap is placed, which, passing through 
the table, is tightened by a spindle or ratchet turned by a crank. Several ot 
these cylinders, strapped, &c., are arranged upon the table, adapted to bunches 
of different lengths. When tightened, the strings, which had previously been 
placed beneath, are tied, the strap is relaxed, the huts cut smoothly, and the 
bunches are ready for market. 

In March grass-seed and clover-seed are sown; timothy (P /ileum pratense)-^ 
the herds grass of New England and New York — is, however, generally sown 
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in the autumn on the wheat. Planting the e^rly peas may continue for a week 
or more as the weather and the ground will permit, as both are at this season 
very variable. About the last of March or first of April ploughing has com- 
menced for oats by the few farmers who grow them ; tbeir place in a rotation 
in Camden county is commonly supplied by white potatoes. 

,■■ EARLY; 'POTATOES,; ■'■ , ' ' 

Ploughing has, however, commenced about the middle of March, or earlier 
if the season will permit, on ground sufficiently dry. The more sandy ground 
intended for sweet potatoes is sometimes turned in February ; that for white 
potatoes is not generally fit for the plough until later, though the earliest 
varieties are sometimes planted by the ] 7fch of March, or the day dedicated 
to " Saint Patrick." The corn stubs are knocked over by careful farmers while 
the ground is frozen, and are then easily buried by the plough. Others grub 
them out and cast them to their cow-yaras, or waste them in filling guUeys. The 
ground is ploughed thoroughly but not deeply for white potatoes, (six inches 
being the average,) and furrows opened for drills two and a half to three feet 
apart, according to the strength of the variety to be grown. One of the most 
judicious and successful growers of white potatoes in Haddon township culti- 
vates sundry varieties which ripen in succession. Each kind may thus be 
committed to the ground and digged in its turn, without encroaching one upon 
another, or too much hurrying the labor required by each. The manure applied 
to potatoes is that of the horse-stable and the cow-yard, composted with " green 
sand marl" in the proportion of four loads of the former to one of the latter. 
This compost is applied at the rate of thirty one-horse cart-loads to the acre. 
A small portion of fallen lime has sometimes been thrown upon the heaps 
immediately before applying the compost, with advantage, it is believed, to 
the potato; being immediately covered, its otherwise injurious effects may be 
avoided. ■ ■ ■ <- . , 

The mode of planting found most convenient to insure a proper succession of 
ripening and digging is as follows : The earliest variety, the Michigan White 
Sprouts, are dropped upon the manure in the furrows, about two and a half feet 
apart and fourteen inches in the drill, the sections being of good size, having one 
or more eyes. Larger cuttings are deemed desirable for the production of a 
strong, early growth, and earlier maturity. Next is planted the Buckeye, which 
I'eceivcs the same treatment. The Dykeihans are next in order, followed by a 
variety which has received the popular name of *' Monitor." This is a very pro- 
ductive kind • under good treatment 30 bushels of seed having returned 507 
bushels, 185 of which grew on three-fourths of an acre, (or at the rate of 250 
bushels per acre,) in 1864.* These M onitors " were grown in drills two feet 
nine inches apart, and fourteen inches in the row. The fifth in t-he series are 
the Peach-blows, which, from their strong growing habit, require drills three feet 
apart and from fourte(3n to sixteen inches in the row. The last variety completes 
the series, and is committed to the earth about the last of April or early in May, 
and may continue to grow until frost has destroyed the leaves. The cuttings 
planted for a late crop are placed in the furrow and the compost thrown upon 
them ; for early crops it is deemed advisable to place the cuttings upon the ma- 
nure, that it may earlier receive the influences of the spring sun. A j^liort time 
before the sprouts of the potato should appear the ground receives a harrowing, 
to level the tops of the ridges formed by the closing furrows^liich have covered 
tlie drills. When grown sufficiently to bear cultivatioii, they sometimes receive 
a ploughing, by which the earth is thrown towards the row, but generally level 

/^Another grower of early potatoes hasprodnced from sixteen baskets pf seed, of the Wiiite 
Sprout variety, 600 baskets of merehantabie potatoes, which were sold early in July at ^1 25 
per basket, or , i , 
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cultivation is deemed better, and a horse-lioeing, when \|^eedj or tlie soil is baked, 
is all-siljffieient. The field of ten acres on which the above named varieties of 
white potatoes were grown, had produced a good crop of corn in 1863, the year 
previous. This corn had been treated with a compost of tmleached ashes and 
hen manure, a handful to two hills, and was planted on ground which had been 
ill sod for three years. The product of the ten acres was 2,584 basket*, or 1,615 
bushels, (or 161^ bushels per acre,) which sold for upwards of $2,500: The 
average yield per acre of white potatoes was in 1864 but 85 bushels. The prices 
per basket of five-eighths of a bushel, which were received early in the season, 
ranged from $2, §1.70, to $1,40. For the late potatoes $1 per basket was ob- 
tained. ■ : 

The experience of the above successful grower is unfavorable to the continued 
use of goano as a fertilizer for the potato. Though the first crop may be bene- 
fited, and perhaps hasteaed thereby, those following are not so favorably in- 
fluenced. On lands which have received heavy dressings of green-sand marl, 
guano does not prove of much value ; the ingredients useful to vegetation eitist- 
iug in the more cheaply obtained green-sand. Immediately after the removal 
of the crop of potatoes from each plot of two or more acres, it is ploughed twice, 
six inches deep. The ground is then manured broadcast with cow-yard manure 
and street dirt, except the plot which produced the earliest variety^that not 
having been taxed sb heavily by the crop of short season and diminished growth. 
This dressing of manure is moderate, at about, the rate of twenty-five cart-loads 
per acre. It then receives a rolling, and the wheat is sown broadcast at the rate 
of rather more than two bushels per acre. The Mediterranean is exclusively cul- 
tivated. The seed is then ploughed in, a one-horse plough being used, and the 
field is again thoroughly rolled. 

The crop of wheat raised by the careful cultivator whose process we have 
described, is generally unsurpassed in his district. The youug growth of wheat 
thus early sown has made its appearance before his neighbors have sowed their 
fields. No growths of wheat have ap|)cared to us as forward as those of our 
friend ; none more promising were seen by the writer during journeys made in 
the autumns of several years past, throughout the length and breadth of the wheat 
region of southeastern, middle, and northern Pehnsylvania. His success is the 
result of thorough culture and early seeding, upon a soil not naturally adapted 
to the growth of heavy crops of wheat. His crop for 1864 I'eturned 300 bushels, 
or fully 30 bushels per acre ; that of his neighbors generally did not produce 
one-half this average, that for the entire county having been but thirteen bushels. 
An instructive leSsOn may be found in the above recital of successful wheat cul- 
ture tliat should stimulate others to greater care in the preparation of the ground 
and to early seeding for this important staple, 

,■■ RHUBARB.' 

Early after frost has left the ground and a moderate warmth has penetrated it, 
the rhubarb makes its appearance ; its leaves unfolding as if by magic. In this 
latitude its first appearance may be from the first week in March to the middle, 
or later. By the 10th of April the leaf stems are oftentimes suJSitjiently grown 
to be fit for market. These stems should be about ten inches long below the 
leaf before the pulling should cptamence, and, as, the season advances may be 
permitted to extend in length. To remove the leaves properly they should be 
grasped separately, as near the root as possible, so as to secure the entire length 
in perfect condition* The leaves, cis tliey are gathered, should be placed in small 
piles, and, as soon as may be, removed from the sunshine to shelter^ to be 
*'bunched" and put into merchantable shape. This is a very simple process, 
but may be described as follows : Place the leaves upon a high and large table, 
before which stands the *' buncher," who collects the leaves of uniform length to 
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fom one biinGli, (less regard being paid to tliickness,) to tire number of four to 
eeven> as size or custom may indicate. Holding tiiis in bis left hand, tlie ends 
made even by a sligbt tap against Ms body, it is placed in a rack on a small 
table, where it is kept in position by pegs or pins tbree incbes bigb, before and 
bebind wbicb strings bad been; previously placed by boys, wbo at Oiice tie it, as 
tigbt as possible, and tben cast it over to a fourth ;assistan wbo wasbes and triaQS 
it, and places it in a pile ready for tiie market. 

In this manner four persons can piill and bunch five hundred bunches in a 
day. That which is gathered in the afternoon should be taken fo market the 
next morning, thus securing its freshness, and avoiding iDjury by heating, to 
which it is liable when closely packed. Early in the season but a small portion 
or none of the leaf should be removed: but later, as the stems become longer, 
they must be more closely cropped, which may be done by one or two quick 
strokes >Vith a sharp knife. The stem-ends should not be cut unless broken or 
ragged. The varieties of rhubarb under cultivation are numerous, and varicius 
in quality and early fitness for market. That kiiown as Myatt's Linnseus is at 
present most esteemed, and is growia from sections of the roots having one eye 
or' bud.' , . 

^I'he process followed on a large scale in this section may be thus described : 
A deep rich loam is the best soil for the growth of rhubarb, though it will 
grow in any kind of soil if drained and properly manured. The ground 
selected should be mellowed deeply with a two-horse plough, and if the sub- 
soil be hard it must be also, broken up. Divide the plot by furrows accurately, 
four feet each way, and at each intersection remove the earth, making a square 
lioie a foot or more wide and fourteen inches deep. After two rows are thus 
prepared, into each hole throw a forkful of good stable manure. If the 
manuring be delayed until all the holes are made, a cart cannot pass over the 
ground. The manuring thus accomplished, drop a section of the roots to be 
planted near to each hole. One assistant should hold the root in the proper 
range of the rows, the crown being at the depth of two inches beneath the level 
of the surrounding soil, while another throws in sufficient earth to hold it in its 
proper position. The bole should then be filled .up and the earth trodden solid 
about the plant. No leaves should be removed from the rhubarb until it has 
attained one yearns growth. If planted in the autumn a stronger growth may 
be obtained than if put out the following spring, and may prove more re- 
munerative. 

After the crop is established, manure broadcast every fall or winter with at 
least a one-horse cart-load of stable manure to every hundred hills. Peruviaa 
guano may also be profitably sown over the ground in early spring. The cul- 
tivation deemed necessary is performed in early spring, as soon as the weather 
will permit, by passing a cabbage plough along the rows as near as possible, 
throwing the furrow away from the plants, running as deep as the roots will 
admit. This should be done in both directions, and the ridges smoothed down 
by the hoe-harrow, and repeated when requisite. After the leaves have ex- 
panded, the hoe-harrow or cultivator wdl alone be needed for keeping the 
ground clean and mellow. 

Ehubarb, planted at the distance of four feet each way, may be expected to 
yield feirly for four or five years without reselJting, which is necessary when 
the plants appear to decline. To obtain a succession of prime growths it is 
best to have a portion of new ground planted yearly, and as much cleared of 
roots as miiy have become unproductive. The old ground may, however, be 
replanted ; and old beds may be partially renovated by dividing the crowns 
with a spade, and removing one^half and permitting the other to reniain for one 
or two years longer. The blossom stalks which appear from time to time 
should be industriously broken out, for if left to perfect themselves they will 
shorten the life and diminish the, productiveness of the parent plants. The 
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leaves sliould never be entirely removed from a riiubarb plant, as it would te 
injured by total stripping. Commence on one side of the "patch," and gaiher 
from a portion only of liie rows eacli day. A better article will thus be 
secured, and the plants from which leaves were removed on the first day will 
have an opportunity to recover in readiness for a second contribution. After 
the middle or end of May no more leaves should be taken from the plants^ that 
tlieir summer growth may prepare them to endure the gatherings of the next 
year. If planted at the distance of four feet, an acre will contain 2,722 plants, 
and, if well managed and near to a good market, should produce an average 
clear profit of ^200 per annum during the five years it is in high producing 
condition. But so variable are the demand and price that no definite profit 
is certain, and so prolific is the nature of the rhubarb plant that any market 
may be easily overstocked witli its product. Late in March or early in April 
the tomato plants are removed from their seed-beds and " spottpd " out tinder 
exteusive glass structm-es or cold frames," where they are planted about five 
inches apart upon a good soil enriched with old manure. Here they rcfjuire 
careful riursiug and sheltering from the cold and changing skies and rains until 
they become large and stocky, and the weather has become warm and settled, 
which is generally about the 1st of May. The plants are then carefillly re- 
moved and planted in a light loamy soil, in hills about six feet, by four feet 
apart. In each hill a small shovelful of well decomposed stable manure, or a coni- 
post of four-fifths manure and oiie-fiftli street-dirt, has been placed. If spread 
in drills the entire length the results are by some deemed better at the rate of 
fifteen or more one-horse cart loads per acre. The tomato plants are easily in- 
serted deeply either by a dibble made of an old fork handle sharpened to a 
point, or by thrusting the hand forcibly into the soil. Very deep planting is 
approved, as new roots are thrown ont nearer the surface, and the plant be- 
comes more robust. Clean cultivation with the horse-hoe or cultivator only is 
needed until the vines have become so large as to impede the work. A very 
ejtrly ripemng may be hastened by removing the upper part of the plant aftpr 
the first and lowesL tomatoes have set and obtained half their size. The lower 
half-grown fruits soon enlarge rapidly, and ripen earlier than if the whole crop 
had b^en retained. From 200 to 500 baskets of tomatoes may be readily 
raised on one acre, on soil adapted to their early growth, and in sheltered 
localities, or where shielded from late frosts by the iaflaence of water. 1'hey 
are brought into market as early as the last of June or first of July, and are 
readily sold at very high prices. A skillful farmer in Gloucester county, New 
Jersey, received in the summer of 1863 sixty-six dollars for seven baskets, or 
four and three-quarters bushels. , In the summer of 18G4 the same grower ob- 
tained twenty dollars for two bastet^, the earliest in the market; others, resi- 
dent on " Pea Shore," received five dollars per basket for their tomatoes. In 
the same district of Stockton this vegetable is extensively grown, and from tj|e 
favored location and early ripening large sums are realized therefor. Kear^ 
5,000 baskets, raised by one of these successful *' truck-men," returned, in 
1864, more than $3,000. That season v/as, however, unusually favorable as 
respects product, demand, and high prices. Another skillful cultivator of 
tomatoes grew about S,OQO plants on less than four and a half acres, for tl)c 
product of which he received upwards of $1,000. His earliest gathering waS 
made oil the 2d of July, and for these he received $5 per brisket, and for the 
first hundred baskets, which were gathered in about ten days fi'om the first 
ripening, S 4 25. The second crop of toraatoes is , grown from plants obtained 
from seed sown in drills iii the open air. The large smooth red and the Fcejee 
are popular. The season is oftentimes cut short by frosts early in or near the 
middle of October, and vast quantities of the fruit destroyed. If gathered in 
anticipation of frost, and plaiced beneath glass on straw, a large proportion of 
those half ripened may be secured and partially matured for market. 
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tegg-plants receive a treatment resembling that given to the tomato, but 
iik)re carefal nm^sing is demanded while in^^^ t^ Some growers have 

found them highly profitable, one of the most successful in Gamden county 
having sold 600 baskets, the product of three-quarters of an acre, for $400. 
For the earliest product he received $3 per basket, and the entire return was 
,at:the';r0und'rate,,o£^$567.'pe^^^^^^ ' ,■:,„„■:,■./,, 

THE SWEET POTATO; 

iA^bout the middle of April the preparation of the hot-beds for start^^g the 
sweet potato, for the production of sprouts, i^ commericed. Much of the soil of 
the district of New Jersey is adapted to the growth of this admirable root. No 
other northern State produces the sweet potato so abundantly or in as great 
perfection. Her product in 1860 was more than one million bushels, which 
nearly equalled that of all other northern and western States combined. In 
1862 the Agricultural Department estimated the growth of the sweet potato in 
New Jersey at 1, 6 3 4, 83 •<i bushels, valued at $1,226,1^6. The crop of 1862, 
thus estimated, surpassed all other northern and western States m aggregate 
product. Most of the southern States greatly surpass New Jersey m the 
amount of product, North Carolina and Georgia having produced in 1859 more 
than 6,000,000 bushels each, Alabama 5,000,000, sundry others from two to 
four millions of bushels, where it appears to be the great staple vegetable 
product. Though adapted to a warmer climate, it attains in our State, in 
favorable seasons, a degree of perfection which leaves nothing to be desired. 
Such a season was that of 1864, which was remarkable for its product, both in 
Quantity and quality, and for remunerative prices. The return of this crop 
varies from 100 to >200 baskets and upwards per acre, the latter being an ex- 
ceedingly favorable yield. From six and a half acres there were taken in 1864 
1,700 baskets, which sold for $1,700. Upon three acres 800 baskets (or 500 
bushels) were raised, which sold for $1,000. On two acres 600 baskets (or 
185 bushels per acre) were produced in 1864, which yielded per acre about 
$300 gross revenue. The above is not, however, a fair exhibit of regular 
annual returns for the anxious care, the labor and expense, which is sometimes 
poorly remunerated by an indifferent crop and diminished pncps. ^ 

A successful grower has favored us with his method of culture, which we 
cannot do better than give entire for the instruction of those who may wish to 
cultivate this choicest of esculent roots. Moderately good sweet potatoes^may 
be raided further north than New Jersey, on a warm soil, and large crops have 
been grown in northern Pennsylvania, where we would not have deemed 
success could be obtained. The product was not, however, commended to our 
taste by that flavor and dryness which result from growth , upon a properly 
selected soil, under a warmer sky. The sweet potato requites a sandy soil or 
a sandy loam. Land is generally chosen which has been in corn or a vegetable 
crop the previous year, though it is a common practice to plant the same 
crround with sweet potatoes season after season. In the latter they seem to 
^row as well as they do in freshly chosen ground. Having been ploughed as 
for any ordinary crop, but not deeply, the ground is furrowed out with a one^ 
horse plough three feet each way if to be planted in hills,^oyer three and a half 
feet apart if in rows, the plough running twice in the furrow- _ A forktuf ot 
horse-&table manure is then, if for hills, placed at each intersection ot the tur- 
rows, and well covered by hand with a hoe. If to be grown m rows, the 
manure is scattered evenly along the row and covered by turning two good 
furrows directly upon it. The field is then ready to receive the p ants. J.he 
manure should be applied freely, and be of good quality It should have been 
well forked over until fine and mellow, to avoid as much as possible increasing 
the evil effects of drought by presenting to the plants their food m lumps, 
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which readily become cliy and unavailable, and which, if once in that condi- 
tion, will certainly remain so throughout the season. When grown in rows a 
larger number of plants are required than when grown in hills. Both methods 
have their advocates, but if the sprouts are placed from twenty inches to two 
feet apart in the row a better crop is generally obtained for the same amount 
of labor and money expended. The young sprouts or plants are grown from 
** seed potatoes," selected from the previous year's crop, which should be of mid- 
dle size, and of short, compact sliape. These are placed in hot-beds, made up 
from about the first to the middle of April, in the ordinary way. The manure, 
fresh from the horse stable, having been evenly shaken into the bed or frame 
to the depth of twelve or eighteen inches, is pressed down by the weight 
of the laborer upon a board laid thereon. The board is removed, and the 
whole evenly covered with about three inches of rather dry sand. Upon this 
the " seed potatoes " are carefully placed, close together, though not actually 
touching, and are then covered with about three inches of good sand or loam. 
Great care is observed that tlie right degrees of heat and moisture shall be 
maintained. If the heat become too great it may be checked by piercing 
through the bed into the manure with a rake-handle, thus allov/ing the excess 
of heat to escape. Moisture must be regulated by the watering-pot, which 
should be used on clear days only, and about noon. If the heat or moisture 
become excessive, the potatoes will rot; deficient heat with moisture may cause 
the black-rot." If the plants become infected with the latter, it will prove 
worse than useless to endeavor to use them. Heat and dryness kill the sprouts, 
or prevent their growth ; and even when moderate dryness is combined with 
other influences favorable to growth, though sprouts apparently good may be 
pi'Oduced, they will not possess well developed fibrous roots. Experience alone 
caii teach that wisdom in minutiiB which will command certain success. The 
bed should be exposed to the sunshine on every clear day, and covered with 
hay or straw at night, and in rainy weather protected from excess of moisture 
by a covering of boards. The sprouts will be ready for transplanting in about 
a month, and planting commences from the 15th to the 22d of May, and con- 
tinues from two to four weeks. When the time for removal has nearly arrived, 
the plants should be exposed to the open air, to harden them for the held. The 
sprouts are dr^wn by taking hold of but one at a time^ and gently extracting 
it in order to avoid disturbing the mother potato, from which, if undisturbed, a 
second crop may be obtained, A bushel of good seed properly managed will 
produce 1,200 or 1,500 sprouts at the first pulling, and three-fourths as many 
at the second. Those obtained later are often as good as the earlier growth. 

Good, strong, stocky plants having been obtained, they are rapidly and 
expertly transferred to the soil, the operator using no implement but his bare 
hand. Dashing aside the crown of the hill or ridge, he thrusts his open hand 
into the yielding sand, and with the other inserts the plant, covers and com- 
presses it, and if the ground is too dry, w^aters it. In a week or two the field 
must be examined and replanted wherever cut-worms or other insect larvse may 
have destroyed the first setting. Glean culture, with the hand-hoe or iron gar- 
den rake and horse cultivator, is now required until the vines have covered the 
ground. About the middle of August the ground should be " tended " for the 
last time, by ploughing to the rows or ridges, and cleaning up the balks. To 
perform this thoroughly, the vines must be loosened from the soil to which they 
hate attached themselves by small l oots along the main stem, and turned over 
or Out of the way by means of sticks or by the hand. Before gathering the 
crop, the vines are cut oif close to the hill with a sharp hoe. The potatoes are 
then ploughed out , and thrown into rows to dry, when they are readily sorted 
for market. 

To fit them for preservation they must be lifted before the weather indicates 
a degree of cold sufficient to freeze the ground, or, in this latitude, before the 
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S5tli of October/ Tliose intended for winter stom^ slioulel be gathered Before 
the middle of October, put up in barrels or shallo\v boxes, and placed in a dry, 
w^arm situation. When placed in barrels in the open field, and carefully han- 
dled, they will be move readily preseryed during winter, other circumstances 
being favorable— slight bruising from rough carriage proving injurious to them, 
if (ie&igj^^ use. When large (][Uanti1ies are reserved for spring sales, 

liorises are erected expressly for their preservation. These a,re gehe^ 
stories high, built of wood, and so arrangecl, that the potatoes may be stored 
therein in boxes about two feet deep, placed in tiers, with spaces of a few inches 
between for ventilation, and extending from side to side of the house to within 
a foot of the weather-boarding. The source of heat is a fire in the cellar, from 
which the warmth is caused to circulate equally and freely throughout the 
building. Thus arranged and carefully tended, maintaining a nearly uniform 
moderate heat, sweet potatoes may be preserved until late in the following 
spring. No chaff, shavings, or other material is needed; careful packing and 
hkndlihg, and uniform moderate heat, being the only req^iiisites for the attain- 
ment of perfect Success in the preservatipu, for the entire season, of this admi- 
Table root. ■■ ;'■ 

■■■ cucumbers' ■ ■■■ 

Are sometimes successfully grown in cold frames, covered iii cold weather by 
sash, and exposed at all times in warm or fair weather. Seeds are placed in a 
piece of inverted sod about four inches square, and arranged side by side in a 
low frame, having a back of but four inches, to prevent excessive growth fi*om 
reflected heat. Seed sown in this manner about the 20th of April, and duly 
sheltered and exposed to the air at proper times, will be ready to set out by the 
15th of May, after Avhich they will require shelter from late frosts. Cucumbers 
are now grown in drills or rows about five and a half feet apart, the plants being 
three feet asunder in the row. The noianure, which should be well rotted, is 
sprinkled along the furrows, in preference to more condensed manuring in hills 
or beneath each plant only. A most successful grower of early cucumbers, 
whose practice of early forcing the plant, or rather of protecting it in its infancy, 
is that described above, has thus picked fine full-sized fruit, to the amount of 
many baskets, as early as the 28th of June, for which he received, in 18G4, 
seven dollars per basket. The ground upon which these early cucumbers were 
grown was exposed, having no shelter from the north or northeasL 

LATE CABBAGE. 

The cabbage crop is a very important one in Gamden county, where it re-, 
ceives the cultivation it requires to command success. The past season was 
unusually favorable to its growth, heavy crops, at compensating prices, having 
been obtained. Upwards of 20,000, by one grower, were raised on four acres, 
which sold for about $1,500. More than 40,000 were obtained by another most 
successful grower from about eleven acres, which returned a gross sum of nearly 
$3,300 ; and a third produced, on thirty acres, 175,000, which were sold for 
$9,000. The season of 1S6A was exceptional in the product and profits of this 
crop. Whole fields sometimes refuse to head, and the care and expenditure for 
labor and fertilizers, which are heavy, are, in great measure, lost. The ill suc- 
cess of many who would grow this important vegetable may be oftentimes 
foiind to arise from their indifference to choice of seed and injudicious culture, 
rather than from the seaison. This may appear more clear by a description pf 
the method followed, with almost uniform good results, furnished by one of our 
most intelligent and enterprising young farmers. His paper we will give nearly 
entire, ihe result of experience on a large scale. 

" Having experimented in cabhag>gro vving, on soils varying from a light sand 
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to a lieavj loam, we find that a medium rather sandy loam will give the best 
success. But whether the soil be light or heavy, the indispensable elements of 
success are, carefully grown seed, a high enrichment, and thorough cultivation. 
We have been in the practice of sowing the seed about the 5th of May ; have 
delayed it until the 20th ; bat the sooner the seed can be started and grown to 
sufficient size to escape the ravages of the cabbage flea, {Haltica strioiata,) the 
better. There are two methods of pi eparing the seed-beds, in each of which w 
have been successful in growing good plants. The variety most esteemed for 
winter consumption is the drum head. Select a piece of dry, sanely ground, 
spread thereon guano at the rate of five hundred pounds per acre, and plough 
or spade it in shallow, then harrow and rake smooth, producing a line mellow 
soil before planting. Take a board eight inches wide and about twelve feet 
long, having straight edges on each side. Standing on this board, draw a 
straight drill along each edge with a spade or trowel, and sow the seed along 
it as thickly as may be deemed judicious, erring rather in excess than other^ 
wise. Shift this board along the seed-bed, repeating the process of drill-making 
and sowiiig, as described. We have planted cabbage seed with good results by 
manuring the ground in drills three feet apart, ridging with a plough, smoothing 
the surface nearly level with the surrounding soil, and then planting in a broad 
band thereon, and covering lightly with earth. This latter method permits 
horse cultivation, but in neither case must the earth be suffered to become hard 
or weeds be allow( d to grow among the plants. 

"The great difficulty to be overcome by the grower of cabbage plants arises 
from the ravages of the fiea beetle. This pest sometimes sweeps whole beds, 
attacking the tender plants as they break through the ground, and continuing to 
feed on them till the second leaf is well developed. To prevent this evil, and 
destroy the pest, we have tried soot, sulphur, guano, ashes, a coop with hen and 
chickens among th^ plants ; but the remedy has, in most instances, proved worse 
than the disease. The last has, however, in some instances been successful; 
thought as the chickens becanae large, the cabbage plants became, in turn, a prey 
to their insatiable cravings. With all the care taken the seed-beds will at times 
present a sorry appearance, and afTord but an indifferent supply. It is safer to 
make two plantings, even if side by side, ten days or two weeks apart, the latter 
planting frequently proving the only source ot supply. By the 10th of June 
the plants should be growing rapidly, and stand three or four inches high, with 
strong stems, ready to pull and set out. Meanwhile the ground selected for th-e 
crop has been thoroughly ploughed and furrowed into drills three feet apart, with 
a one-horse plough, going twice in each farrow. If the soil is not already in 

excellent heart," a liberal supply of well-rotted manure is spread along the 
rows and covered, at once. If the soil be in good condition guano is applied in 
preference, and is spread along the drills at the rate of from 200 to 300 pounds 
per acre, and covered. Gua,no stimulates to early and rapid growth, alid ap- 
pears to be the specific manure for this vegetable. The entire field lutving been 
prepared in this way, poles are set up, and a marker (made of five halfr inch slats 
placed edgewise and parallel, 2J feet apart) is drawn by hand to and fro across 
the ridges covering the furrows, making five lines at each traverse over the 
breadth of the field. After the fir^st tracing has been made the poles are dis- 
pensed with, one runner of the marker returning in one of the lines previously 
made. The tracing across is sometimes made by lines three feet asunder, which 
throws the field into squares of three feet, requiring 4,840 plants to the acre. If 
marked or laid out as described, 2j feet by 3 feet, 5,808 will be needed for 
planting each acre. The latter mode is rather px^eferable, as the distance is 
sufficient, though the plants finally entirely cover the ground, while nearly 1,000 
more heads may be taken therefrom. 

" When ready for planting, and the ground in proper condition, j ust after a rain, 
the plants are pulled and carefully packed in baskets. A boy precedes two 
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liis basket stra,pped by his side, and can readily drop for tli em, one to eacb 
furrow. Taking the plant in the left hand, and dashiiig aside the crown of the 
ridge with the right, which is then plunged into the soil, the young cabbage is 
inserted nearly up to the leaves, and the earth lightly pressed around it. Plants 
drawn from a sandy seed-bed are furnished with a mass of fibrous roots, which 
contribute greatly to growth an to withstand the sunshine while taking 

IrQsh root in the soil. If the weather be dry, and no raiia in pM^^ of 
water poured around four hills will prove sufficient, in most instances, to sustain 
life and induce growth. It is desirable that the leaves of the plant should start 
as near to the ground as possible, and that they be regularly planted to secure 
cultivation on all sides. The after treatment is very simple ; a horse hoe, or 
cultivator being used to keep down the weeds, and render the ground mellow. 
Cabbages must be kept growing from the time they ai'e set out until perfect 
heads are formed. If they receive a check from weeds, or a hard surface-soil 
around them, they never recpver therefrom. Constant vigilance is, therefore, 
demanded to keep in action their growing energies. By the first of October the 
leaves should be closing in rapidly and forming heads. The more forward will 
contintie to grow, will burst and *' go to seed" if care is not taken to pull each 
one so advanced sufficiently to break its roots slightly, A slight crack on the 
top of the head indicates over-ripeness, and further advances may be thus 
prevented. 

'* Before any cabbages have been cut for market the field should be searched 
thoroughly, and a selection made of plants for the production of seed, which 
should be marked by a stake inserted beside them. This selection must be 
made with great care, and the parents of the future generations of cabbages 
should stand upon short but not too thick stems, with dense, hard, and well- 
developed heads, having fine soft veins, and but few spare leaves around them. 
Those intended for seed should be pulled up just previous to burying the main 
crop, taken to a dry spot and: laid on the ground, their roots upwards and to- 
wards one another, foiraing a semicircular pile, the heads pointing outwards. 
This pile is completely covered with earth to the depth of eighteen inches, a 
little heavier on the northern side, which will preserve them unharmed in this 
latitude throughout the winter. The crop may be cut and carted to market any 
time previous to December, as they are injured by freezing and thawing, but 
will withstand a continuous frost without much apparent injury. By the last of 
NovembeT, or first of the succeeding month, preparations should be made for 
buxying those intended to be sold during the winter or following spring. 

" Three rows of cabbages are pulled up the entire length of the field and placed 
in one continuous line, lying on their sides, the roots pointing towards the furrow 
about to be opened. With a two-horse plough open a drill, returning in the same 
to widen and deepen it. The workman standing astride the furrow, with his left 
hand draws the cabbage into the furrow, head down and roots out, and tucks 
the leaves under and around each one before passing to the next. The entire 
field is thus planted, while the covering is quickly performed with a one-horse 
plough by throwing a furrow just sufficient to cover the cabbage on each side, 
leaving the roots exposed, A covering of but two inches afi'ords ample protection, 
and permits their ready extraction as well as thawing during an open spell." 

*' Those who would command success in cabbage-grow jng on a large scale, 
should select the heads and grow the seed for themselves. If compelled to buy, 
they cannot inquire too closely into the integrity of the parties selling, and their 
method of raising seed. Seed grown from stalks af^er the removal of the head, 
or from cabbage which did not (and perhaps never would) form a head, will dis* 
appoint the grower of this crop. Unscrupulous seedsmen will sell such seed» 
knowing it to have been thus raised ; though plants grown therefrom must be 
degenerate, and will surely cause vexation and loss to their cultivator. Complaints 
from this cause alone are heard every season, and the dishonest practices of 
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dealers who would palm off sucli worthless trashj called seed of tlieir own 
growing, lahould be severely exposed." 

STRAWBERRIES, RASPBERRIES, AND BLACKBERRIES, 

If we would believe the reports that are so sedulously put forth by eBthusiastic, 
iniaginatiyej or interested writers for the agricultural journals, we should suppose 
that fruit growing is tiniformly a productive business in the district of which we 
treat. But this is far from the truth. So far from being uniformly profitable, 
the product is on the decline, and the business has been abandoned by many 
farmers. Entire orchards have been rooted up, not because, as some would have 
us believe, the owners did not give their trees judicious treatment, pruning, &c., 
but because the crop is too precarious. A heavy crop of apples, occurring once 
in eight or ten years, will not satisfy the owner of broad orchards, spreading 
their shade over everything beneath, and unfitting the soil for any other crop. 
The farmers of Camden county cannot afford to raise winter-keeping apples, as 
the shade of the trees costs more than the crop is woi^th. So long as western 
New York, a region adapted to fruit-growing, can supply apples in unlimited 
quantities, we will not occupy with orchards land worth from $<300 to $400, and 
which will pay exceedingly well if cropped with market-garden vegetables and 
small fruits. Gur own orchard of twelve acres of prime trees has not borne a 
fair crop of fruit for eight years past, nor have we had from long rows of winter 
varieties one apple that could be esteemed excellent. The early summer kinds 
appear to be productive in some instances, and are worthy of more attention in 
sheltered locations. 

Enthusiastic writers, who judge of the fitness of a district for fruit- raising by 
the returns for one season, which is exceptional, have praised our di,^trict as of 
high excellence in this respect. Such, however, is not the case. Western New 
Jersey is not well adapted to the growth of winter apples or pears, though occa- 
sionally large crops of good fruit are raised. We are satisfied that much injury 
may be done by this indiscriminate praise of the district, and that some may be 
induced thereby to expend means and labor upon a business that must prove, 
as it has again and again proved, umemunerative. 

In the production of small fruits, such as strawberries, raspberries, and black- 
berries, we doubt whether the river townships of Burlington county have been 
surpassed. The following reliable returns and statistics will exhibit the extent, 
productiveness, and profits derived from this business, which will probably add 
to the surprise that some readers may already have felt in sc^inning the vegetable 
wealth of poor .Jersey." \ \ ■ . 

In the immediate vicinity of Moorestown, Burlington county, Kew Jersey, 
there were grown in 1,862 more than 6,000 bushels of strawberries, which, at 
the moderate rate of $3 60 per bushel, produced a return to the farmers of that 
vicinity of at least $20,000. On ten daj'S an average of 600 bushels a day, and 
on one day 700 biTshels, were carried to Philadelphia, frbm this neighborhood 
alone, by one avenue to market. Large amounts are taken to the same city 
from this district over Other roads and by water conveyance, and to Kew York 
by raiL The quantity thus seeking a market probably quite equals that above 
named in amount and productive returns; and we doubt not that from this 
small district of a few square miles 12,000 bushels were produced, and realized 
to the skillful growers upwards of ^^40,000 in the year 1862. One farmer, whose 
strawberries are sent to New York, devotes forty acres to this crop ; and another 
' received for one day's picking, sent to that city, $300. Two hundred and ten 
bushels of strawberries have been raised on oiie acre, which sold at nine: cents 
per quart, realizing $G00. 

By the reports made to the West Jersey Fruit-growers' Association, in 1S64, 
from the townships of Burlington, Chester, and Cinilaminson, all in Burlington 
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county, tliere wete mider cultivation and producing fruit, during the preceding 
season in said townsliips, 272 acres of stravvbferries, 40 acres of raspberries, and 
99 acres of blactiberries* Of the aboyc 272 acres of sttawberries, 200 were 
comprised in Burlington, 47 in Chester, and 25 in Cinriaminson. The aggregate 
product was 12,595 bushels, or 403,072 quarts, aad the amount received there- 
for $45,345. The general average yield per acre was 55 bushels, viz : in Bur- 
lington 40, Chester 68, and in Cinrianiinson 56 bushels. The average price 
obtained was $3 60 per bushel, or llj cents per quart, wHcli is 50 per cent, 
greater than for five years previous. 

The above is much below the possibilities of strawberry production. One 
unusually large crop of Hovey's Seedling and I^ady FiDgers was reported from 
Chester, which teturued from 1.46 acres 8,000 quarts, or at the rate of 166 
bushels per acre. 

The second annual report of this useful association, which should be more 
generously patronized by the horticulturists of the district, whose intereiits it 
must greatly advance if but properly aided and encouraged, contains m,;>re 
details of the progress of small-fruit cultivation in our midst. But four town- 
ships reported in 1865 an area under cultivatioii in strawberries amounting to 
488 acres, of which 220 were in Burlington, 200 in Beverly, 40 in Chester, and 
28 in Cinnaminson. The total product of these 488 acres in bearing was 27,924 
bushels of fruit, yielding the sum of ^164,633. The general average product 
per acre was 5S| bushels, and that for Burlington 40, Beverly 75, Chester 65, 
and Cinnaminson 54 bushels. The average gross sum obtained per bushel was 
about '$5 90, which is a very large increase over that for 1863. 

A general progress is apparent in the extent of cultivation and productive- 
ness. But occasionally crops have been raised three times as large as the gei> 
eral average reported above. Seventy bushels have been raised in the township 
of Cinnaminson upon one-third of an acre, or 210 bushels to the acre. The 
premium crop of 1855 yielded 1,052 quarts on twenty rods of land, being at the 
rate of 263 bushels, and yielding more than SI, 200 per acre, after deducting 
every expense for manure, hoeing, picking, sale of fruit, and interest on the 
land. Cannot such crops be frequently or regularly raised ] And what was 
that combination of favorable influences'? And can they not be again com- 
manded, and that upon a large scale ? 

Such extraordinary returns should serve to stimulate fruit-growers to inquiry 
into the causes which have conspired to produce these magnificent results, which 
can doubtless be again obtained. That moderate crops continue to be grown 
indicates that some radical error exists in the common mode of cultivation. The 
committee on fruits, reporting to this association, asserts that thorough prep- 
aration of the soil before transplanting is of the first importance; that the ground 
should be deeply ploughed in the fall, and liberally enriched with a well prepared 
compost ; that much closer attention should be paid to the adaptation of varie- 
ties to the peculiar soil to be planted ; and finally recommends more thorough 
cultivation in the beds, to admit of which a more systematic distribution of the 
plants and removal of a large proportion of the minor growths should be prac- 
ticed. The mode of cultivation almost universally adopted is to plant in rows 
five feet apart, and one foot in the row. The vines are trained across the beds, 
and set in as they are ready for forming roots. Beds three and a half feet wide 
lire thus made, and a path eighteen inches wide is formed between them. Thus 
trained, on ground deeply ploughed and manured, a crop may be insured the 
first fruiting year. As they are planted eady in Aprih the following year gen- 
erally finds them productive. They soon become infested by grass and clover, 
and some growlers deem it more profitable to renew the beds than to prepare the 
old by laborious weeding for a s^^cond crop. 

The varieties cultivated are Wilson's Albany, Lady Finger, Hovey, French's 
Seediing, Downer's Prolific, and Cutter's Seedling, Of the oider varieties, Bart- 
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^ett, Austin, and Triomplie de Gand, and many others, have been generally dis- 
carded, riot having proved reliable. On light or sandy soil it is labor lost to 
plant the latter-named kind, as it, in common with many others, among them 
the Lady Finger, Scarlet Magnate, &c., demands a good, strong loam. The 
Early SGarlet, May Queen, Iowa, and Downer's Prolific, and some others, will 
succeed on a light, sandy soil ; but land of this character should not be chosen 
for the production of the finer strong-growing varieties. Russeirs Prolific itpon 
email plots of strong, gravelly loam, has produced a very fine crop of the fiucst 
fruit, and it is, in the esteem of the fruit committee of the W. J. F. G. Asso- 
ciation, one of the largest and most productive strawberries; but larger expe- 
rience is needed to establish its claims to preference. 

The cultivation of the raspberry is deemed of considerable importance in tlie 
townships of Burlington, Chester, and Cinnaminson. Forty acres were devoted 
to this fruit in 1864, which yielded frona 20 to 60 bushels per acre, which, at 
30 cents per quart, a probable average price received, produced a gross sum of 
$15,360. The vjirieties grown are the Philadelphia, Doolittle Black, the old 
Purple Cane, and the two kinds of Aliens. Nearly all others have been rejected 
as tender or unproductive. At present the Philadelphia stands unrivalled as 
a market berry, being hardy, of large size, and exceedingly productive. It has 
yielded over 200 bushels per acre, and the fruit during last summer found ready 
sale at from 40 to 60 cents per quart at wholesale. It never fails to produce an 
enormous crop, and has been thoroughly tested as regards endurance of heat 
and cold, The variety is not new, though but recently disseminated, having 
been found wild in a wood near Philadelphia t^venty-five years ago, but so 
highly prized that no plants were spared to the public for fifteen years. The 
demand now exceeds the supply. Four thousand plants were sold by one 
nurseryman in Burlington county, for $500. In 1863 there were nearly one 
hundred acres in the aforenamed townships devoted to the cultivation of the 
black berry^BurlingtOn. reporting 75, Chester 11, and Cinnaminson 13, which 
yielded 5,^64 bushels of fruit. This was an average product of 53 bushels 
per acre— Burlington producing 50, Chester 68, and Cinnaminson 66 per acre. 
The price per quart averaged lOf cents, or $3 30 per bushel, and for the entiix3 
product $17,915 were received. The New Rochelie or Lawton and the B^ir- 
chester were the only varieties found adapted to field culture. Iii 1864 reports 
w^ere received from five tow^nships, in which one hundred and eighty-nine and ci 
half acres were devoted to the growth of the blackberry ; and of these Bur^ 
lington occupied 100, Beverly 50, Chester 18 j, Cinnaminson 13, and Centre ( iii 
Camden county) 8 acres. The entire product was 9,189 bushels of fruit, which 
sold in market at about 6'4 SO per bushel, and realized $44,107. This crop was 
much reduced by drought in one township, but the net returns were larger (|p 
the v/liole than in 1863. The prices obtained for small fruit in 1S64, it has 
been shown, were much in advance of those for 1863. Unusually large profits 
were the consequence, if estimated in the inflated currency of the day. An 
exhibit of a few crops raised by individuals, and gross returns received, may 
prove of interest to many readers, who prefer bald facts to theories or general- 
izations. 

One of the most successful growers of small fruits produced, on 3 J acres, 
4,575 quarts of strawberries, for which he received $975 ; on 2^ acres, 6,675 
quarts of blackberries, which sold for $900 52; on acres, 2,226 quarts of 
raispberries, which returned the gross sum of $747 5^ a total by ofie grower, 
on but 8J acres, of 13,476 quarts, which produced a gross return of $2,623 02, 
or at the rate of $307 per acre. 

Another very skilful grower of small fruits produced, on 2 J acres, 4,608 
quarts of strawberries, w4iich are equal to 144 bushels, and sold the same for 
^"867 84. His blackberries, on one acre, produced him 1,600 quarts, or 50 
bushels, and sold for $240 ; an aggregate of $1,107 84 from 3^ acres, or $316 
per acre. 
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tliird grower, evidently an expert, raised on 2f acres, strawberries wliicli 
Bold for $1,200, or at the rate of $436 per acre.: One of the above gentlemen 
sold strawberry plants, which increased the income from his small plat to the 
sum of $oG 4 per acre. 

The following crops of Lawton blackberries were reported, raised in Camden 
county, ^in ;1864 ■ 

1,143 quarts on 1 J acre, at the rate of 1,016 per acre. . . $172 50 

12,304 quarts on 8 acres, at the rate of 1,538 per acre 1, 436 00 

365 quarts on J acre, at the rate of 2,920 per acre. - - - - - 49 00 

1,000 quarts on i acre, at the rate of 5,000 per acre. . . . . - . . . . 110 00 

The largest plantation of eight acres thus produced 384 bushels, at the rate 
of 48 bushels per acre, and sold at $3 74 per bushel, or nearly $180 per acre; 
Large crops of blackberries have been raised on the same ground from which, 
oiie month previous, an excellent crop of strawberries had been gathered. The 

blackberry tied closely to wires, headed back during summer, and pruned in the 
spring, does not materially interfere w^ith the strawberry plants around it, and 
a succession of fruits may thus be obtained from the same ground. 

In Burlington county, on ten acres of thin land, from which the sand formerly 
drifted like clouds before the wind, six hundred and fifty bushels of Lawton 
blackberries were gathered in 1862. The same plantation yielded seven hun- 
dred in 1863, and in 1864 eight hundred bushels. A resume of the report 
made to the West Jersey Fruit Growers' Association, which does not include 
the entire area devoted to small fruits in the counties of Burlington and Camden, 
affords the following gratifying exhibit : 



Acres, 



Yielding in 
bushels. 



Which sold 
for—/' ■ 



In strawberries 
lu raspberries - 
In blackberries 



488 
40 
189^ 



27,924 
1,600 
9, 189 



^164,633 60 
15,360 00 
44, 107 20 



Affording an aggregate yield, on 7 17 J acres, of 38,713 bushels, bringing 
$224,100 80. 

CRANBERRIES. 

The cranberries gi'own in New Jersey are, it is well known, of superior quality. 
Under proper cultivation they prove very productive and attain a size and 
quality unsurpassed elsewhere. As an example of their productiveness, V7e 
may state that a part of the plantation of VV. T. Bates, of Cape May county, 
has produced at the rate of 1,300 bushels to the acre, or one bushel to a space 
of tlirefe square feet. This must not, however, be regarded as the ordinary 
yield. Favorable seasons have exhibited a product of upwards of 400 bushels 
of superior cranberries, which command the highest market rates. The product 
of cranberries, as reported to us in 1804, was much less per acre than the above. 
One grower in Burlington county i-aised, on 25 acres, 1,000 bushels, for which 
he received $S. per bushel, doubtless a net profit of at least $6,000. 

Let not the shopkeeper or the mechanic, who has read " our farm of two 
acres," or "four acres," or even of " ten acres," and deemed it ''enough" for him 
if he could grow such crops thereon—who has pored over the fascinatiag pages 
of such writers who have the faculty of making the reader utterly oblivious of 
the toil by whicli the crops were raised — imagine for a moment that compensa- 
tion for hard worU does not form much the greater part of this seemingly large 
amount of returns per acre. Let him not for a moment suppose these products 
are the spontaneous growth of the Jersey soil, and that he will there iind 
*'anQ|.her lubber land where the houses arc tiled with j^an cakes, and chickens 
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ready roasted cry, *come eat me.'" Labor — coiitinuoiiB labor, early boiirs, 
broken rest, weriring watcbfaiiiess, are tbe price; and tbis oftentimes but indif- 
ferently paid. Higb remunerations are found only on soils and in locations 
Fpecially adapted to produce early and abundantly. The results eoumerated 
in tbis paper cannot be attained everywhere, even with high manuring and all 
the expenditures of toil and care and skill, 

THE GREEN-SAND MARL OF NEW JERSEY. 

Tlie district to wbicli tbe foregoing observations have mainly applied belongs 
to tbe cretaceous division of the geologist, and corresponds to the chalk of Eu- 
rope. It comprises beds of clays, of sand, of gravel, and of green-pand or 
*' mai l." The section of the county of Camden to which the attention of the agri- 
culturist has been chiefly directed lies in the western half, and is of quality 
much superior to the southeastern portion. The latter is included in the tertiary, 
and is mainly covered with sand and sandy loam, sometimes capable of produc- 
ing crops under good culture, more frequently unfitted to endure any other 
burden but scrub oaks and dwarf pines. Wherever the sandy soil is underlaid 
by several feet in thickness of clay, cultivation might be conducted with prom- 
ises of compensation; but where sand follows sand to the depth of many feet, 
perpetual drought must wear out the efforts of any useful plant to maintain an 
existence, and scrub oaks and stunted growths generally are but evidence of 
this lack of continued supplies of moisture during the growing season. Any 
person desirous of learning the capability of any part of this region may satisfy 
his infjiiiries by examining the growth of the crop already on the ground, (the 
bushes and trees,) or by boring with a common auger having a long shank, and 
thus determining the depth of the sand and the underlying clay. A sandy 
loam upon an impervious clay subsoil is often the most valuable for the growth 
of market-garden vegetables ; but where we do not find an underlying clay of 
iive or more feet in thickness, no useful result can follo\v the cfiorts of the 
cultivator. There are wide tracts of such sandy loams, or even of stronger 
texiure, which are capable of improvement, because thus underlaid by a more 
retentive subsoil, and within reach of the marl deposits. Witliout resources 
from outside, they cannot probably be rendered productive. It is an error to 
suppose that these deposits of sand are worth but little. On the whitest of 
sands, resembling a sea beach, wo have seen excellent crops of Catawba and 
Isabella grapes grown, even surpassing many we have observed on what would 
seem to have been much more congenial soil, and in districts esteemed for their 
fertility. In som.e parts of the southwest coast of France, vineyards are planted 
on the sand dunes or low hills of the coast, and the grapes produced thereon 
are among the best grown in France. Yineyarfls are planted on this sea 
sand, and frqsh sands from the salt shore regularly applied, alternated every 
other season with ordinary manure. The vines being cut down, and the 
soil raised rapidly, covers the old stocks, which, as fast as buried, throw out 
new roots, and thus the vineyard is constantly renewed. This practice lias 
been followed for two centuries with success, we may well presume. jSiothing 
is needed in such sands but a due supply of organic matter and alkaline eartli. 
At Truro, on Cape Cod, where the traveller would imagine himself almost beyond 
the region of agriculture — -where he sees little else bcit drifting white sand, and 
scarcely any vegetation eicept a few stunted pines and poverty grass— Professor 
Edward Hitchcock was shown a piece of ground on which there wei^e annually 
grown fifty bushels of Indian corn to the acre. The soil did not differ irom 
the white sand around it, except in containing abundance of fragments of clam 
shells and enough organic matter to give it a dark color. Having extracted 
these shells, that is, all the carbonate and phosphate of lime, and burned off 
the organic matter, his analysis proved that nothing remained but the pure 
white Sand of the cape. If thus the seemingly most irreclaimable and un- 
promising wastes may by art be rendered productive, how much better results 
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must twait the hand of skill and enterprise when applied to our far more hope- 
ful stretclies of unoccupied lands. Over much of this hitherto neglected region 
the beneficial effects of our " green-Sand inarl " are yet to be widely exhibited. 
Some remarks on the composition, value, and accessibility of this extraordinary 
deposit of fertilizing material, ajmbst unique in character and exteut, may here 
be 'deemed 'appropriate. ']'■■],■'■,,' ■,■,„■„ ;'' 

The rapid improvement in agriculture in a large part of lower New Jersey is 
to be ascribed, in a great measure, to the intelligent employment of this so- 
called marl, which is found in the central and sputhrwestern region in immense 
deposits* The belt or strip of land under which it is found extends obliquely 
across the State, frorn Sandy Hook southwest to Salem ; its length is about 
ninety niiles, and its breadth fourteen at its eastern, and six miles at its western 
extremity ; and its area nine hundred square miles, or five hundred and seventy- 
six thousand acres. This deposit of fertilizing material has been worth millions 
of dollars to the State, through the increased productiveness of the district to 
which it has been applied, as well as the influence it has exerted in awakening 
and fostering a livelier interest in agricultural improvement. 

The region of country in which it is found has been redeemed from desolation 
• by its use. Before its application much of the neighboring land had become 
nearly worthless through exhaustive cropping. Some of these lands, even in 
Camden county, which, in i 830, were not worth five dollars an acre, Jire now 
valued at upwards of one hundred dollars; and others could be named which 
have gained more than pristine fertility, and would readily sell at two hundred 
dollars. On most of these latter farms marl is abundant and largely applied. 
Others, removed from five to fifteen miles froin the marl beds, have been eq^ially 
benefited by its liberal application. 

Green-saod marl continues to be used in increasing quantities in all parts 
of the State of New Jersey to which it can be cheaply transported, and is 
^ rapidly aiding in bringing the most unpromising soils to a high degree of fer- 
tility. Lines of railroad have been constructed expressly for conveying it to dis- 
tant points more cheaply and expeditiously. The business of transporting 
marl to distant points is yet in its infancy. There were carried on the 
jamesburg railroad, in 1864, upwards of 14,000 tons of Squankura marl, which 
was distributed over a country from seven to twenty miles distant from the pits. 
The Burlington railroad carried from Pemberton, in eight months, 15,000 tons, 
which were distributed along the line of that road, the Camden and Amboy, the 
Delaware and Karitan canal, and into Pennsylvania. The demand upon these 
lines will fall but little short of, if atiy less than, 50,000 tons per annum. The 
Camden and Atlantic railroad conveyed, in one year, upwards of 10,000 tons, 
and the West Jersey railroad has commenced the transportation of marl to 
the country along that line of road, and of the Millville and Cape May roads, 
where the demand is such as to Vv^arrant preparations for an annual sale of 
100,000 tons. The enlightened policy of conveying fertilizers at the lowest 
possible rates sufiicient to cover cost, is alone needed along this road to render 
the business very large, and to amply repay, by the improvement of the dis- 
trict and increased productiveness and consequent enlarged traffic, for the far- 
seeing liberality. 

The above exhibit of the burden of marl transported upon rail and by water 
forms but a small proportion of the ainount distributed from the pits in a year. 
The great consumption still is in the vicinity of the '* diggings," whence it can 
be hauled by teams. By this means 10,000 tons have been taken fl*om a single 
pit in one year, and distributed over the region, from one to six miles distant. 
Numerous pits are opened along the line of outcrop, and almost every farm 
favorably situated has a " marl hole," as it is locally termed, thereon. 

It may be said that the region under notice is peculiarly situated as respects 
a market and a supply of cheap fertilizers, enjoying, in these reepects, unusual 
advantages. This is in a measure true, but a wide region of New Jersey, and 
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the adjacent States of Pennsylvania and Delaware, is of almost equally re?lc!y 
access to the great agent which has regenerated West New Jei:s^ y. The vast 
beds of green-sand marl are but partially developed and but imperfectly worked, 
and are capable of supplyiog a much wider district with the elements of fertil- 
ity. The foregoing record of the results of the application of this remarkable 
deposit will, we trust, aid in disseminating aknowledgf^ of its value, and extend- 
ing its application into States which border on New Jersey, to which it may be 
readily conveyed by rail or by water. The business of shipping this material 
is but in its infency, and . the demand must increase with a knowledge of its 
economic value. Having power equally valuable on soils remote from its region, 
it will probably yet overflow the country in every direction as rapidly as the 
facilities for transportation shall be increased and the expense diminished. 

The following analysis of marl from the second and third beds will be found 
especially interesting to the farmers of Camden county, where the first-named 
are largely applied. The first table will fairly represent that at White Horse ; 
the second, that obtained from the pits of David Marshall, near Black wood- 
town, the analysis of which was made hy George J. Scattergood, of Philadel- 
phia; the third represents the Clementon marl, from the pits of George Adams. 

For the first and third of the above analyses we are indebted to the very val- 
able reports of William Kitchell and Professor George H. Cook, superintend- 
ents of the State geological survey. This survey was most unwisely suspended 
in its incipiency, and much of its valuable fruits lost, because of incompleteness. 
Seven years later, in 18C4, it was resumed under the supervision of Professor 
Cook, who brings a hearty application of the value of the results to be obtained 
by a thorough scientific inquiry into the undeveloped resources of the State. 
Tlis second annual report for 1864^ just published, is an outline of labors for the 
past year, and a prelude to many others to follow, ere a final report shall make 
known to us the yet unexplored stores of mineral wealth hidden in our rocks 
and soils, and which scientific research/under liberal State patronage, can alon<3 , 
render available. 
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Lime 

Magnesia 

Prot. oxide of iron or green vitnol ■ 
Ahimiiia, or pure clay. - . 

Silica, or , pine saud , '- - 

Sulyliuiic acid - . . ...... . . - - 

Waier ....... .. 



White Horse. Blackwood T. Glementon. 



657 
637 



557 

476 



23, 
54, 



875 
430 
649 
963 



100.244 



4.821 
5. 010 
1. 080 
1.975 
1. 375 

22. 740 
6.6.10 

48.500 



7.500 



99,611 



2.640 
5.375 

1.9&5 

1.615 
14.930 

6. 000 
56.200 
.439 



9.184 



From the report of Professor Cook we extract the following table of analyses 
of sundiy " marls/' spurious and genuine. The first is that of a spurious 
variety digged by Messrs. Ten Eyck, in Middlesex county ; a similar bed is 
found on the fai'm of J. Stokes Coles, on the Atlantic raih^oad, four miles from 
Gamden, and has been applied to a moderate extent with as moderate results. 

The second is an analysis of a characteristic specimen from the first marl 
bed, or the lowest well-maHied stratum, from the pits of J. B. Crawford, Mon- 
mouth county. This first bed is not as valuable in the district southwest of the 
middle portion of Burlington as in Monmouth, where it is much esteemed. The 
third is an analysis of that from the second marl bed. This is an average of 
the green-sand which traverses the marl region ftom the Atlantic to the Dela- 
ware bay. It is from the marl pit of E,. Dickson, Woodstown, Salem coui^y. 
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The fourth represents the composition of the third hed/^^^o^^^^ stratiini, 
lying southeast of those before naiiiM . It is . from the pits of Hugh Hurley, 
Shark river, Monmouth county^ and is aii average of the stratum seen from Deal 
to Clementon, in Gamden county. 

These analyses will exhibit to the reader; the remarkable fertilizing value of 
the " green-sand m{irl,'' in which, pot^ and phosp acid form l^rge ?^ 
'proportion. ■ ' ■ 



Phosphoric acid - - - - - 
Potash. ...i. ......... 

Lime' ^ --„---,.--' - - 

Magnesia . . . .:. . 

Oxide of iron . . _ . . . 

Altiniina . . . - , - . 

Sulphmic acid.-,.---.. 
Water . ..... 

Carbonic acid and loss. 



(10 



1. j5 

: ■ 1^:54 
^■2.52 

2.15 
3 J. 50 

6.00 
34.50 

1.27 
18.80 



99.43 



(2.) 



3. 12 

,5.80 
11.67 
1.97 
16.93 
7.18 
40. 61 
:.70' 
■8.10 
5. 92 



100. 00 



(3.) 



2. 65 

6:81 

1. 04 

1.8i 
19. 80 

'8.04 
49. 73 
. 11 

,a 34 



98. 33 



3. 73 

,■■4.98 
4. 15' 
'..47,: 
18.70' 
''8.18 
■4'9.68^ 
2; ,44 
7.'37'' 



99.70 



THE CLIMATE OP SOUTHERN NEW JERSEY. 

An increasing tide of immigration is tending toward the uncultivated lands of 
southern Kew Jersey, and those who purpose to remove thereto should be in- 
formed of the healthiness of the region, as well as its capacity for the proddc- 
tion of the necessities of life. Much has been written by parties more or less 
interested in the sale of lands ; how reliable we will not pretend to deter- 
mine. One of the peculiar advantages possessed by the lower comities of Nevf 
Jersey is the mildness of the climate in winter. This is a feature of extreme 
value to many northern men who may desire to change their habitation. To 
those whose families have suffered from the rigors of northern winters, near the 
seaboard, and have drooped under frequent colds and rheumatism, or are 
threatened with pulmonary disease, the climate of southern New Jersey may 
prov^ of inestimable value. In one settlement more than one-half the families 
fled to the South to save the life of one or more members, who have, in many 
instances, been restored by the change. 

The study of the comparative climate of lower New Jersey, as of the Atlantic 
States further south, and the western States in the same latitudes, will illustrate 
the facts that the summer mean temperature of the peninsula of New Jersey is 
the same or higher than the same mean throughout the breadth of Virginia, 
from northeast to southwest, along the foot of her main ranges of moun- 
tains— as warm as the same district in middle North Carolina and north- 
western South Carolina, n^iddle Kentucky, southern Indiana, middle Illinois, 
and northern Missouri. Its summer mean is therefore greater than that of any 
part of Pennsylvania, Western Virginia, Ohio, northern Indiana and northern 
Illinois, or thd States north of all these. Its winter mean temperature is the 
same as that of middle Virginia at the foot of her mountains, as middle Ken- 
tucky and southern Indiana and Illinois, and southern Missouri. She has not 
fastened upon, her those, climatic features which are termed fickle, by which she 
is subject to great diurnal ranges of temperature, and great and sudden changes 
in the seasons'.;,' " '• , /: 

Such changes from one extreme to another are well known in the west, biit 
thougl;i sometimes extreme, are experienced less fre<juently and less severely in 
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lower NeAV Jersey. Her winters are therefore mucli less .extreme tlian those 
places in the same latitude in the western States, while her summers are about 
as warm. 

According to the census of 1850, the deaths from consumption were in the 
following proportions to the whole mortalit}^, viz: In Maine 22^ per cent.; New 
Hampshire, 22 ; Vermont, 24 ; Massachusetts, 17f ; Connecticut, 1(3|; Ehode 
Island, 21. In 18.^3, the percentage, in Massachvisetts reached 23-J. In the 
middle States, New York, in 1855, exhibited a percentage of 17; New Jersey, 
in 18.50, 14i; Pennsylvania and Philadelphia, Maryland, llj; and Del- 
aware about 10 per cent. 

By the census of 1860, the percentage of deaths from consumption, though 
generally higher for all the States named, was again much greater in the eastern 
New England States than in Delaware, Maryland and southern New Jersey. 
Deaths from all diseases of the lungs bore nearly the same proportion, ranging 
in Maine from 35 per cent, to 33 in New Hampshire and Rhode Island ; 30 
in Vermont and Massachusetts 28 in Connecticut; 25 in New York ; 22 in 
Pennsylvania and Maryland ; 24 in New Jersey, and 21 per cent, in Delaware. 

Thus in New England, generally, the deaths from consumption alone were, in 
1850, twice as great as in Maryland, Delaware and Philadelphia ; which dis- 
tricts correspond, in climatic peculiarities, more closely with the peninsula of 
lower New Jersey thm would the entire State for which the percentage is 
given. For all diseases of the lungs, the percentages of deaths in New Eng- 
land are from 10 to 14 per cent, higher than in Delaware, Maryland and New 
Jersey ; and the chances of freedom from consumption are doubled, and the 
probabilities of escape from fatal pulmonary complaints increased upwards of 75 
per cent., in the more southern locality. 

Great variations of temperature and humidity in a climate generally cool and 
damp, afford conditions extremely favorable to the production of various forms 
of diseases of the respiratory organs, as is well known. These diseases appear 
to increase as the temperature decreases with like conditions of humidity ; at 
least such appears to be the case along the seaboard of the eastern States. 
Diseases of the respiratory organs, of which consumption is chief, appear to 
haye tlmr maximum in New England, on the seaboard of Maine, New Hamp- 
shire and Massachusetts, and to diminish towards the south and west in a rapid 
rate of decrease. The mild winters of Philadelphia are well known to many 
northern sufferers from weak or diseased lungs, who make an annual pilgrim- 
age to this shrine of Hygeia to escape the rude, raw northeaster, and the fogs 
and cold of the eastern seaboard, or the scarcely less unpropitious region of 
western New York. 

The folio wing table will exhibit the mean temperature and the extreme heat 
and cold of sundry places north and west, which may serve to exhibit the rela- 
tive mildness and equability of the climate of lower New Jersey. 

The records for Camden county and for Cumberland county have been care- 
fully compiled and reduced^ and though made at points forty miles separate, 
have much in common, and may be accepted as the best exhibit of lower New 
Jersey climate accessible. 

The resident of Maine, New Hampshire, Vermont, or middle New York, may, 
by a glance at this table, perceive how much he would gain in ameliorated tem- 
perature by removing from a district where, in January, the low degrees of 20 
to 22 below zero are the common minimum, to one where the mercury seldom 
descends below zero, and where the Iqw temperature of New England or Wis- 
consin and Illinois have not been kno wn within thefnemory of the oldest inhab- 
itant. The extremes of heat are not higher thaii in Maine and in Illinois, whi^e 
the range or variation of the thermometer is much smaller than at many of the 
localities named. 



Table illustrating the comparative mean temperature of sundry places in New England, New York, and the west, with those observed in 

New Jersey, during the year ISQ^, 



York county. 



44 



— 9 
—IX 
10 
26 
36 
45 
55 
56 
39 
31 
18 
—11 



21.7 

24.6 

30.4 

37.9 

54.9 

66.7 

72 

70.7 

56.5 

45.4 

36.2 

2a 8 



NEW HAMPSHIRE. 



Grafton and Coos 
counties. 



Chittenden co. 



13 

15.3 

23.2 

35.4 

51.3 

58.5 

64.5 

65.3 

51.3 

45.5 

32.3 

19.5 



—20 
—13 
8 
30 
34 
41 
53 
50 
38 
25 
19 
—14 



21.4 
23.9 
30.0 
40.0 
56.1 
6.3.2 
68.3 
66.8 
54.0 
42.5 
38.9 
26.6 



MASSACHUSETTS. 



Hampden county. 



— 4 

— 6 

15 
31 
39 
46 
53 
56 
40 
28 
15 

— 2 



24.7 
28.4 
34.5 
42. 1 
59. 6 
65.3 
71.4 
70.1 
57.8 
46.9 
38.4 
28.0 



Onondaga county. 



— 5 

— 5 
3 

27 
35 
42 
51 
51 
40 
31 
20 
3 



a oj 
2 s 



25.3 
28.9 
29.9 
41.1 
57.8 
66.8 
71.3 
68.6 
57.0 
44.4 
36.5 
26.4 



Peoria county. 



—22 

— 5 
14 
38 
39 
52 
59 
55 
43 
34 
11 

— 6 



a 6 



2.3.4 

33 

38.8 

49.5 

66.4 

73.9 

78.0 

75.2 

67.3 

50.1 

40.1 

25.6 



WISCONSIN. 



Milwaukee co. 



—30 
—18 
— 1 
30 
46 
39 
52 
49 
40 
28 
3 

—15 



18.8 
? 

30.7 
? 

55.2 
65.2 
71.3 
69.8 
61.0 
45.7 
32.1 
20.1 



KEW JERSEY. 



Camden co. 



33.8 
39.3 
49.6 
65.8 
69.2 
74.4 
75.4 
63.4 
51.3 
43.6 
35.0 



Cumberland co. 



32. 13 

35.71 

39.4 

50,7 

66. R 

69.8 

75. 1 

76. fi " 

64.6 

53.2 

43.8 

35.7 



w 

H 
W 

o 
o 

on 
H 

W 

QQ 



- # 



CP 
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Tlie spring opens so earlj in this district a? to be a matter of astonishment to 
visitors from the remote northeast. In 1858, on theSGth of January, gardening 
commenced in Cumberland county, and the last week of February the labors in 
the field may begin with the planting of peas. This is often succeeded by a 
series of cold days, which prevent furtlier operations on the soil. From the 
middle to the last of March early potatoes are generally planted, oats is some- 
times sowed, and by the 5th of April asparagus is sometimes brought to the table. 

Snow disappears early in March— -seldom lies many days ; thunder with light- 
ning and warm weather follow, and the spring opens ; an occasional frost may 
appear until about the end of April. Many readers, who are not familiar with 
the terms and the measures of mean temperature, range of thermometer, &c., 
may desire a more definite idea and comprehension of climate, from the enume- 
ration of the above data of gardening and farming operations, which they can 
compare with those known in their own districts. The dates of leafing of early 
spring plants indicate the early stirring influences of the sun's rays in this sec- 
tion, betokening the advent of spring in an unmistakable manner. The shad 
bush ( Amelanclieir canadensis) put forth its leaves in Burlington county, New 
Jersey, in 1852, on the 20th of April, five days before it opened in the upper 
Shenandoah valley, and two weeks before the same appearance at Gettysburg, 
Pennsylvania. 

The Virginian locality is two degrees further south, but more elevated; the 
Pennsylvanian one-third of a degree lower than the New Jersey station. TIki 
leafing noted was also three and a half weeks prior to that of the same plant at 
Kichmond, Massachusetts, and at Manchester, New Hampshire. 

The blooming of the strawberry took place at Burlington city, New Jersey, 
in 1852, on April 26, and at Gettysburg and upper Darby, near Philadelphia, 
on May 6, or ten days later. At West Point, New York, it occurred on the ISth 
of May, three weeks later, and- one week before blooming at Flatbush, Long 
Island, one of the most favored northern localities. In 1852 the strawberry 
ripened in Burlington, New Jersey, June 2 ; at West Point, New York, June 
10 ; North Attleborough, Massachusetts, Jmie 12 • Londonderry, New Hamp- 
shire, June 15 ; Steuben, Maine, June 20 ; and at Manchester, New Hampshire, 
June 25— a difference of three weeks in favor of the New Jersey locality. In 

1859 at Haddonfield, New Jersey, the strawberry ripened on May 23, and in 

1860 on May 29, the earliest dates noted for many years past. 

In 1855 the lilac ( Syringa vulgaris J bloomed at Moorestown, Burlingtpn coun- 
ty, New Jersey, on the 1st of May; at Lima, Delaware county, Pennsylvania., 
in the same latitude, on the 12th ; at Flatbush, Long Island, on the 17th ; at 
Eochester, New York, on the 18th ; Spencertown, New York, on the 20th ; find 
at Steuben, Maine, on the 13th of This exCeUerit index of opening bloom, 
blossoms in west New Jersey ten days before it appears in Pennsylvania in the 
same latitude; three weeks before the most favored parts of Long Island ; more 
than three weeks before its appearance at Boston, Massachusetts, and five weeks 
earlier than at Steuben and on the coast of Maine generally. 

At points further south in the peninsula of southern New Jersey, the activity 
of vegetation in the spring commences from two days to a week earlier than is 
indicated by the above dates, in Gape May county, at the southern extremity 
of the State, early vegetables are ready for the market as soon as if grown in the 
favored districts of Yirginia. - 

The following table is the result of careful observations made during the year 
1864 at Haddonfifeld, New Jersey, and is the most reliable and complete detail 
of extremes and mean temperatures and atmospheric humidity to which we have 
access. Very few extended series of observations have been made in. this dis- 
trict, but the following is worthy of credence, and may be consulted with advan- 
tage by those who comprehend its teachings. 



Month. 



.Taimary. .. 
February. . 
March . . 
April ... 
May. ... 

June 

July.-.. 
August . 
Soptember . 
- October . .. 
NoYeuibcr 
December.. 

Total.. 



BummaTy irf imteoralogical ohservations made at Cole's Landi7ig, nea/f Haddmfteld, N'cw Jersey, 1S6A, 



32 

33. 83 
39. 34 
49. 56 
65. 83 
63. 533 
74.40 
75. 39 
63.36 
51.27 
43. 63 
35. 00 



5L>. 73 



2. 46 
.02 

6. 03 
2. 99 

7. 09 

2. 39 
3. 12 
2.52 
6.55 
1.85 

3. 53 
5. 24 



43. 79 



6 

'i'.h' 



12.5 



Iligliest temijerature. 



Highest degree. - 



28 
28 
13 
24 
10 
26 

12 & 13 
1 
24 
6 
9 

-3 



Temp. 



65 

58i 

6L 

78 

87 

96 

92 

93.V 

78^ 

75 

7! 

57 



Warmest clay. 



28 
28 
■5 
24 
31 
26 
31 
1 &, 11 
23 
6 
9 
3 



Temp. 



m 

48. 16 
50. 63- 
68 
75 

84. 67 

83. 83 
83. 33 
69 

09. 17 
67. 17 



Liowost temperature. 



Lowest degree.* 



7 

18 

21 &.22 
4 
2 
II 
23 
31 
26 
10 
24 
23 



Temp. 



7 
4 
16 
28 
35 
43 
46 
52 
42 
35 
19 



Coldest day. 



2 
17 
22 

5 
'3 
11 
22 
31 
25 

9 &m 

21 

12 & 23 



Temp. 



Humidity. 



Crrains of vapor in one cubic foot 
of air. - - 



7 a.m. 2p. m, 9 p.m. Mean. 



tl. 57 
1.97 
1.85 

2. 66 

4. 76 

5. 20 
5. 77 
7. 90 
5. 12 
3. 40 
2.66 
1. 91 



1.70 
1.67 
1.97 

2. 77 
5. 29 

5. 40 

6. 14 
7.64 
5. 30 

3. 60 
3. 10 
2. 05 



1. 54 

1. 67 
2.07 
2.77 
5.00 
5.20 
6, 12 
7. 10 
5.03 
3. 50 
3. 00 

2. 00 



1.63 
L77 

1. 96 

2. 73 

5. 02 
5.27 

6. 01 

7. 55 
5. 15 

3. 50 
2. 92 
2. 99 



3.87 



Pcrceiitag-e of Baturation,. 100 = 
saturat. 



7 a. m. 2 p. m. 9 p. m. Moan, 



t81 
68.8 
80.9 
73. 9 
78.1 

-73.5 
75.6 

'84.3 
83. 34 
87.23 

. 87. 87 
87. 40 



80.. 16 



69 

54. 5 
54.8 

55. 53 

57.0: 

51.3 
.48. 9 : 
03. 6 
66.05 
58.49 
64. 56 
70. 8 



59. 54 



77 
68. 6 
73. 2 
73. 9 
75.6 
69.6 
72. 0 - 
82. 0 . 
83.6 
86. 27 
83.59 
7S.- 10 



* From maxima, and minima thermometers. 



t Mean for six years in Philadelphia. 



76. 00_ 
63. 96 
69. 63 
67.54 
70. 23 
64. 80 
65. 50 

76. 60 

77. 67- 
77. 33 
.78. 07 
78.80 



85.23 72.22 



O: 
m- 
O 

-GO 

". ^ ■ 

K - 
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An examination of tlie above table will sliow to those who are familiar with 
the indications of the thermometer, the relative temperature shown by monthly 
means, as well as by those which exhibit the highest and lowest degrees, that 
the average or mean temperature for the year 1864, in Camden county, New 
Jersey, was about 53f ° of Fahrenheit— that there fell, during that year, sufS- 
cient rain and melted snow to have covered the ground (if it had not evaporated, 
sunken into or ran off from the surface) to the depth of 43f inches, or about 
3 feet 8 inches ; that there fell 26 inches of snow, which was divided over 
three months ; and that at no time, in any month, more than 12 J inches fell; 
and of this 12 J inches, but 6 inches fell on any one; day. 

The highest temperature was 96°, and the warmest day 84^.67. The coldest 
extreme was 4° above zero, and the coldest day 12°.33. The range of the ther- 
mometer was thus 92^. The average temperature of the months during which 
vegetation is most active was 70°.59. The mean of spring, 51°.88 ; of sum- 
mer, 73°; of autumn, 52°. 75; of winter, including the temperature of January 
and February, 1865, was 30°.67. If the winter of 1863-'C4 be included, its 
mean would be found to be 33°. 24. February of 1865 has been unusually 
severe, and lower temperature observed than for eight years previous; and on 
no day did the mercury descend below zero at the usual 7 a. m. observation ; 
though, during the nights of two days a minimum of a few degrees lower was 
noted. ' ' 

Some rain or snow fell on 119 days during 1864 ; of the clear days^ less than 
cloudy, there were 101; of cloudy days, more than cloudy, there were 
265. The latest injurious frost, or fall of temperature to 32° or lower, was on 
April 29 ; and the earliest frost in autumn, sufficient to destroy vegetation, 
occurred on the 10th of October. 

The period during which no frost occurred was 163 days, (or nearly five 
month?,) which enjoyed a mean temperature of 67°.S8. The average relative 
humidity of the season free from frost was 67.48 per cent, of saturation, or of 
the amount of humidity which the atmosphere was capable of sustaining, indi- 
cating a comparatively dry air. The amount of humidity or moisture in the 
air is a very important meteorological element. This with the amount and dis- 
tribution of heat are those most essential to the agriculturist, since they prin- 
cipally determine the capacity of different districts for the production of vege^ 
table food. There is no reason why the indications of humidity, as measured 
by instruments, should not be as readily understood by the instructed agricul- 
turist as are those of the thermometer, except the impossibility of obtaining 
access to reliable data for determining the amount of this most important ele- 
ment in our local atmosphere. We have, therefore, given the results of close 
observation during the past year, by which the varying proportions of vapor in 
the air may be readily learned. In June and July it will be obseryed that the 
relative humidity fell to a very low degree; that for July, at 2 p. m., being but 
48.9 per cent, or less than one-half the amount that could have been sustained 
in the air, and is present immediately before and during a rain. 

The summary and means for each month does not fully illustrate the ex- 
tremes of dryness and humidity by which, as well as the mean amount, the 
district under consideration is greatly influenced. This branch of our subject 
is worthy of more extended discussion than our space wiH here admit. 

The district of country of which Vineland forms a part enjoys a climaie 
intermediate between that of Camden and Cumberland counties, whose pecu- 
liarities may be learned by inspection of the tables of comparative temperature. 
Th^ lines of equal summer temperature, instead of ranging in a general east- 
wardly and westwardly direction, as they commonly do, are here deflected until 
they extend nearly from north to south. The same summer temperature known 
at Progress,, on the Delaware, above Philadelphia; at Haddonfield, Camden 
county; and at Greenwich, Cumberland county, is the measure of the summer 
heat for Yineland and its vicinity. 
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The eqiializiiig influence of the ocean winds Las caused the lines of equ£il 
summer temperature to approximate to the head of the coast, almost from Cape 
May to Sandy Hook. As these lines approach the higher hilly or mountainous 
regions of upper New Jersey, they are rapidly deflected towards the west and 
southwest, extending parallel to the Delarware river in its southwest course from 
Trenton to the head of the l3 ay of the same name. The isotherms of summer 
heat of 70°, 71°, 72°, and 73°, ttus form long close loops, whose summits M'e 
in the upper and middle counties of New Jersey, while their lower extensions 
are in the southern counties of Pennsylvania and New J ersey respectively. This 
is a curious and very interesting feature of these districts. The interior and 
more western parts of the lower peninsula are, therefore, warmer, in the same 
latitude^ than on the Atlantic side. This is owing to the influence of the cold 
currents of water which come down from the arctic regions, between the coast 
and the Grulf Stream, and deflect towards the south the lines of equal heat which 
tend to rise higher as they approach the coast from the inland regions. There 
is no point on the coiist at which the teitiperature of the summer is greater j be- 
cause of the existence of the Gulf Stream, the influences of the land or of the 
arctic current predominating. The average summer temperature for Vineland 
is believed to be about 73°, which is the same as that of Philadelphia and Had- 
donfleld, thirty miles north. Its spring mean temperature is about 51°, or that 
of Philadelphia; its autumn, nearly 55°, or one to two degrees warmer, and its 
winter about one degree warmer, than at Philadelphia. The temperature for 
the year is almost identical with that of the latter place. The above data have 
been derived from tables of observations made at Greenwich, and correspond 
closely to the deductions of Lorin Blodget, the able and experienced climatolo- 
gist, and leading authority on this subject. If the prevailing winds were not 
from the land towards the sea, the climate of the Atlantic coast would be muck 
softened by the proximity of waters of so high a temperature as those of the 
Gulf Stream, or of those at a moderate di&t^iice from the coast. Off the coast 
of Norfolk, the winter observations, for a breadth of one degree of longitude, 
show a mean temperature of the ocean water of 46°. The next degree of longi- 
tude was 61° and 65^, 69°, 68°, and 67°, successively. These temperatures 
greatly modify the heat at their respective localities, but their heats are borne 
towards Europe, and but slightly aflect the winter temperature of our coast. 



POTATO^CULTURE IK LAKE COUITY, OHIO. 

SOIL REQUIRED-CHOICE OF SEED-CULTIVATION-CARE 



BY L. S. ABBOTT, PAINESVILLE, OHIO. 



The design of this article is not to present the subject in a scientific manner, 
but to consider it, as the producer should, in the light of observation and personal 
experience. 

The general reader, at least, is aware that the potato, at the time of the appear- 
ance of the potato disease, was the almost sole dependence of the common people 
of Ireland for food. What this vegetable was, and still is there, it is sure to be 
in all countries in the temperate zone, yhen population becomes crowded. We 

have also seen that in the northern States of this country the potato is the 
third of the three staple articles of food. As such, it has come to be regarded 
as nearly indispensable. This fact is sufficient to render a thorough knowledge 
of the best varieties for use, the soil adapted to their growth in the highest per- 
fection, their cultivation and after care, matters of the highest importance to the 
fiirmers of the United States. 
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The statements v/hich follow in the elucidation of these topics are based upon 
actual personal observation and experience in the potato-growing locality of 
almost national reputation — Lake county, Ohio. The county is the smallest m 
the State, only embracing eight townships, and of these only five, which reach 
the lake, contain potato lands. These lands are the ridges running parallel with 
Lake Erie, which, according to geological indications, have each, at different 
periods, defined its boundaries. 

With some degree of care the calculation has been made, that in these five 
townships only one-eighth of the cultivated ground is potato ground ; and while 
it is true that never, in any one season, is all this potato ground planted with 
the potato, yet it is the concurrent judgment of men of close observation that 
one-half million bushels of potatoes are annually grown and transported from 
this locality to the south, southeast, and east, to market. 

The average price one year, with another, never, even in common times, flills 
below a half dollar per bushel, and hence it will, be seen that this is the best, 
the money-making crop of tlie locality. 

SOIL. 

The potato, to be of the highest quality, must have a soil exactly adapted to 
its growth. It may be said to be, in this regard, like the onion, "notional." In 
no argillaceous soil can the potato be grown to perfection, as regards quality. 
It requires, to attain this, a dry, warm, sandy soil of moderate fertility. Quality 
'depends upon a soil which will produce tubers mainly of a medium size. In 
such case the yield must not be over one hundred to one hundred and fifty 
bushels per acre. To obtain a greater yield the ground must be richer, so that 
while the number may be increased, the tubers will also be larger ; and just in 
proportion as the above number of bushels per acre is, increased, the quality is 
deteriorated, and the liability of the crop to rot is augmented. As to sixfe, for 
quality, the Peach Blow, for instance, should iiot have an average diameter of 
nipre than two aud one-half inches. Indeed, 1 woiiH never have one larger, if 
it could be avoided. This potato when grown in a strong productive soil will 
assert its natural tendencies to be large, coarse-fleshed and ill-flavored ; but when 
restrsined by right culture it is among the best of the potato family. 

The rule for soil and culture applied to the Peach Blow, applies to all the 
other varieties of general cultivation. The producer should aim to obtain a 
medium growth only of all varieties, and then, with sandy soil, he will have the 
highest quality of potatoes. The potato lands of Lake county are yellow sand. 

. . MANURING. 

It not unfrequently happens that the soil is too poor even for potatoes. In 
such case manuring in the hill should be avoided if possible, as it is rarely ever 
attended with satisfactory results. If the season is not very favorable, the ma- 
nure will go through with the second heating process, burning up its substance, 
aud leaving a dry, unrotted residue in the hill, and if there be any potatoes they 
will scarcely exceed the size of a quaiPs egg. If, however, the manure properly 
decays, the growing potatoes from its proximity to them may receive too great 
a stimulant, and therefore be predisposed to rot. As a general rule, it is better 
not to manure those in the hill. Manure the ground broadcast, and, if possible, 
oue season before potato-planting, occupying the ground with some other crop. 

■,' PLANTING. ; 

The preparation of the ground for the planting of the early varieties com- 
mences as soon as the frost is fully out of the ground. Sand becomes dry as 
soon as the water is allowed to percolate without obstruction through the soil. 
Two or three days from a very wet condition is sufficient to render such ground 
fit for the plough. 
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: VARIETIES. 

Ev^ery grower's observation has establislied the fact that, for quality, the late 
varieties excel the early ones. The English Stamp (locally it is more com- 
monly known as the Bust potato, taking the name of the man who introduced 
it) is claimed to be, by its friends, the earliest of all the early varieties, is of 
excellent quality, and is not very liable to rot. The Early June is very early, 
and it is grown only on account of its earliness. In quality it is very inferior. 
The Cherry Blow is early, grows large and yields well, but its quality is quite 
indifferent. The White Neshannock, better known as the White Mexican, is a 
very fine potato for quality, but yields very poorly. The Early Kidney and the 
Cowhorn are perhaps as early as any grown in this locality, but in quantity 
they make a poor return to the husbandman for his labor. In quality they are 
very good. The old time-honored Xeshannock (or Mercer) is among the latest 
of the early varieties. No testimony is needed in regard to its quality. For 
the first few months after maturity it is very excellent, but as the time for plant- 
ing approaches, its quality is deteriorated somewhat. It is grown yet to some 
extent as a late potato, but its liability to rot discourages its cultivation. 

The late varieties now cultivated are reduced to a less number than the early. 
The Carter is one of excellent quality, but its liability to rot has been a good 
reason for discontinuing its cultivation almost entirely. Probably the old style 
of long Pinkeye, in the matter of quality, is not excelled by any potato ever 
grown ; but under circumstances favorable for its healthy growth its size is 
very small and its product unremunerative. It is rarely cultivated now. The 
numerous other varieties cultivated in past years are now discarded, and we 
have really hut one late marketable potato, and that is the Peach Blow, originated 
in New Jersey. It was introduced in Lake county in 1859 — Mr. E.. Marshall 
being the principal grower that year. 

This potato has so many striking peculiarities and so many excellent traits 
that an extended notice of it is warrantable. If planted in a rich argillaceous 
soil it grows large, is hollow in the centre, is coarse in flesli, is very inferior in 
quality, and, under these circumstances, has a tendency to rot somewhat. Under 
favorable circumstances there is no potato known to this locality that is so secure 
as this against this disease. A more satisfactory crop of the Peach Blow can be 
grown on poor soil than of any other variety known. It will grow successfully 
on the same ground, year after year, which no other variety will do. Planted 
ever so early, it remains green through the hot, dry weather of the summer, and 
never forms tubers and matures them until the fall rains come, and then there is 
no potato which does this so quickly. There is no other potato which may be 
dug before maturity, when the skin may be slipped off by pressure with the 
hand, that will have so much of that dryness and mealiness when prepared for 
eating, characteristic of the mature vegetable. Neither is there one which retains 
its character and excellence from maturity to maturity again to the same degree 
It is, in fine, with all of its qualities, considered the most perfect potato. 

CUT AND UNCUT SEED. 

It is the custom, generally, with growers to cut their seed potatoes. Economy, 
unquestionably, first suggested the idea, and made the practice general. An 
acre of ground will require of medium-sized potatoes planted whole, full twelve 
bushels. As the seed is cut by many, from five to six bushels will plant an 
acre. When the growers plant, as is customary, from five to thirty acres, and 
when potatoes are worth from seventy -five cents to one dollar per bushel, the 
saving of from four to six bushels per acre appeals strongly to their parsimony, 
and hence^ singular enough, the community generally have come to the conclu- 
sion that cutting the seed is most judicious and most profitable. This conclusion 
is not based on accurate tests, and, therefore, no class of men were ever more 
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mistaken in regard to tlie correctness cf a practice pertaioiog exclusively to tlieir 
own avocation than are tliese potato-growers. Ordinarily but two eyes are left 
in a piece, and two pieces make a liilL Sometimes the pieces are cut so small 
as to leave the most of the potato for eating. Cut seed never will produce as 
good nor as many busliels of potatoes to any given quantity of ground as wliole 
seed. To prove this, let any grower commence his field, for example, with a row 
of v/hole seed, and then plant every alternate row with cut seed, so that the soil 
and the cultivation shall be the same ; make such a record, either by stakes set 
to each row properly inscribed or otherwise, as will prevent any mistake as to 
w4-iicli row^s were planted with the cut, and which with the uncut seed ; and when 
the growing season is over, dig each, and measure by itself, and he will find that 
the iineut seed will produce the largest number of bushels on the same ground. 

But suppose another experiment be tried. Let any grower select large pota- 
toes for seed and plant them whole. From this product do as before, and thus 
continue to do jesn after year, and he will find that the potatoes v/iil increase in 
size, and that, just in proportion as they grow or increase in size above a fair 
medium, he will find his potatoes deteriorated in quality. 

The experiments which established the above facts in relation to cut and uncut 
seed established another fact — that small but matured uncut potatoes should 
always be used. These planted in observance of conditions above stated, and 
the grower, with a fair season and fair cultivation, will always produce potatoes 
which, in all respects, will be of the highest attainable perfection, 

HOW TO PLANT. 

Unquestionably a greater yield of good potatoes maybe obtained from an 
acre of gronnd by drilling the seed than by planting it in bills, as is usually 
done ; but the labor with the hoe is greatly augmented thereby. The ground, 
after being well ploughed, should be deeply furrowed both ways if planted in 
hills. If' the seed is put down deep, the hills are easier made, and the dry 
Tveather does not so readily affect the plant. The practice of crowding the 
rows to within three feet of each other is a bad one. The potato should not be 
dug np, almost literally speaking, in hoeing it. A large, fiat-top hill is neces- 
sary to catch the rain, and afford plenty of room in loose dirt for the potatoes 
to grow in. The covering of the dropped seed may be done very rapidly and 
very well with the small plough. 

CULTIVATION, 

The first act of cultivation should be with a light drag, just as the potatoes 
are ready to come out of the ground. Phis disturbs the weeds which are 
already growing, and kills them. The after cultivation should be with the 
cultivator and hoe, keeping the ground level until the tops are grown up as 
high as they will grow and stand up, when the plough should be put in to as- 
sist to form the hills, and thus end the cultivation. 

THE POTATO DISEASE. 

The potato disease is still a mystery. There are a hundred theories, more 
or less, in regard to the cause of it; but not one of them can establish a real 
claim to reliability. But this does not matter. He who will plant whole, 
sound, and small potatoes, in a sandy soil, with a fertility as above stated, that 
will produce per acre a hundred bushels of Neshannocks, or not to exceed one 
hundred and fifty bushels of Peachblows, will never be troubled with potato 
disease. 

DIGGING. 

Digging and storing is full half of the labor of growing and securing a crop 
of potatoes. The digging is a long, tedious, laborious task. The ploughing, 
planting and cultivation is the easiest half of producing and caring for the crop. 
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Potato-diggers Lave been invented; but none bave foiiiid tlieir v^ay into tliis 
potato region, which will do the work well only under the most fiavorable cir- 
cumstances. A .small plough to turn a furrow away from each side of the row, 
and a good hoe, and a man with a strong, active, muscular system to work it, is 
the most reliable arrangement as a digger yet found. 

*■ [ 'tiARB OF ■THE'.CROP. .'■ 

The care of the potatoes should begin with the digging. They should be 
picked tip as fast as they are dug, not allowing them to lie on the ground 
several hours in the sun, as is customary. Light is very detrimental to pota- 
toes, and strong sunlight pouring down on them will soon make its effect 
seriously apparent. The finest potatoes ever grown may be spoiled in a few 
days by exposure to the light; they may be spoiled substautially in taking 
them to market by the exposure incident to the present inconsiderate method 
of transportation. Hence the marketman who makes a sign of his potatoes in 
baskets about his shop-door, prepares a worthless ar tide for his customers. 
Light changes the complexion of potatoes, as the observation of almost every- 
body will bear witness, from its normal one to green, and renders them strong 
to the taste and unrelishable. As soon after digging as convenient the potatoes 
should be stored in a dark place, and, if it be in a cellar bin, during the entire 
time that they lie there for the family use, or awaiting the market, they should 
be covered with a thin coating of sand to make the absence of light as perfect 
as possible. 

The denizens of our cities know nothing of the excellence of the potato. 
As has been shown above, the character of the seed, the soil, size, and care 
during storage, are absolutely essential to excellence of quality. It will be seen, 
therefore, that the real difference in the value of different lots of potatoes is as great 
as in any other article of food — as much as it is between different I6ts of wheat, 
or as it is between different specimens of any other kind of vegetables. This 
comparative difference in the value of potatoes is recognized now by only a few 
people — those grown in certain localities command a higher price than others, 
and soon there will be an acknowledged difference in the (][uality and price 
even in the potatoes of the same locality; and when the necessary conditions 
are observed in the growth of the potato in all the potato-growing localities, 
and the facilities of transportation are so improved that they may be taken to 
market without impairing their quality, our city folks will relish and estimate 
the potato as an article of food as never before. 
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BY F. PECH, DEPARTMENT OF AGRICOLTURE. 



Under the nam^of Sorgo, several congenerous plants from the Eant Indies 
have be^n described from remote antiquity. Their agricultural value, fully ap- 
preciated in husbandry for the benefit of their seeds and juices, attracted the 

attention of the farmer and naturalist. 

Pliny the elder, who flourished in the first century, describes, in his ISth 
book, chap. 7, a Sorgo plant under the name of milium quod cx India in 
Italiam invectmn nigro colore, (millet, of black color, imported from the East 
Indies to Italy.) That ivavaq,' milium, or millet, signifies thousands, alluding 
to the numbeiietiS seeds produced by these plants. 
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FuclimB, of Belgmm, describes, in Lis History of Plants, in 1542, a plant 
under the name of Sliorglii, wliicli is precisely the true popular name of the 
Sorgo ia tlic East Indies. 

Jerome Fragiis, in describing the plants of Germany, in the year 1552, gives 
the description of the same plants under the name of Panicum Dioscorides et 
PUnii, (bread millet of Dioscorides and Pliny.) Then the plant of Pliny was 
that of Dioscorides, the Greek, and already cultivated in Germany. Conrad 
Gesner, in his Hortus Germania, (German garden,) in 1591, names the same 
plant Sorghum. Matthioli, an Italian, in his Commentaries on Dioscorides, in 
1595, describes it under the name of Milium Indicum, (Indian millet.) Lohel, 
a Belgian, in 1576, describes that plant as the Sorgo mdica Itcdorum, (Sorgo, 
or honey of the Italians ;) and, followed by Dodon, a Belgian, who, seven 
years later, 1583, in his Pemptades, names it melica, sive (honey, other- 

wise sorgo.) This Latin name, mdica, means pertaining to honey, which is the 
mcle of the Italians, from which is derived (honey ish.) The syno- 

nyms of the last two anthers are of great importance, to show that there was 
in Italy, besides the Indian millet, (Durra corn, sorghum vulgar another 
species which has been confounded with it, and which corresponds exactly with 
the Chinese sugar-cane ; and if any doubt still exists, the following line from 
Lncian, a Roman writer, will entirely establish the fact : " Quique hihunt tenera 
dulces ah arundine succos,'\{thos.e who drink in sucking the tender sweet 
stalks of canes.) See also Dod. Pemp., 4, 1, 27, and Matthioli, book 2, chap. 9. 
Lonicer, a German, 1589, and Gcrarde, English, 1597, describe several varieties 
of these plants. Bester, a German, 1613, also describes it as the Milium 
PZmn, which plainly shows that this plant from Italy has been cultivated in 
Germany, Belgium, and England from the time of Pliny to the seventeenth 
centm-y, . , ' 

In 1623, the botanical reforraer, G^isper Bauhin, in his Pinax, a work of 
forty years' labor, includes all the above names as synonyms, under the de- 
scriptive phrase of milium arundivaceum siibrotundo semine sorgo nominatum^ 
(millet cane, with nearly round seeds, called sorgo.) With the observations 
that the seed varies in color, from rufous to black, and from white to yellow, 
these names represent one or more species. In reading the above authors we 
found that the uses of these plants weie various ; under the name of millet 
they were used for making bread and feeding poultry ; in some other instances, 
but in the middle centuries principally, when the Romans, conquerors of the 
world, came to change their classical language into the present Italian, that 
same plant, the millet, preserving its Indian name> sorgo, was also called melica, 
from the sweet taste of its juice. As the true Indian m}[\e.t,\sorglmm vulgar e,) 
which is our Durra corn, does not possess the same sweetness as the present 
Chinese cane, it proves that the ancient botanists have confoimded together the 
Indian millet and the Chinese cane. 

Through Asia, by Egyptian and Syrian commerce, and from Itijy to the 
coast of north Africa, the Indian sugar-cane has spread on African soil, where 
it has created the imphee races, so very different in appearance from the Chi- 
nese plants ; and these varieties will, by the new impetus of cultivation, still 
further increase their polymorphous tendencies ia the same manner as our 
wheat; apples, cabbage, &c. 

From Bauhin to the present day the botanists have been more definite in 
the determination of these plants. Linnaeus ranges them, in his genus Holctcs, 
under the specification of II, sorglium for the Indian millet, and iJ. saccTia- 
r<2/2m for the Chinese cane. 

Per so on j after, a careful study of these plants, has divided the Linn 33 an 
genus Holms to form a new one, which he calls Sorgjium, 
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CLASSIFICATION AND DESCRIPTION OF THE INDIAN SUGAR-CANE AN U ITS 

■ YARIRTIES.' 

The sorgo sugar-cane belongs to the graminebas family, and is included in 
the genus 

HoLci species, Lin. ; 
Andropogonis, Kuntz ; 
Sorghum, Pers. 

Etymology.— Enm^ from shorghi, the popular appellation for the plants of 
this genus in the East Indies. 

"Generic characters. — -Spikelets, (flowers with their husks i^t the end of the 
sniall branches,) two or three together on the slender ramifications of the pani- 
lateral o nes abortive or reduced 'to a meire pedicel, the mid- 
dle or terminal ones fertile. Glumes, (husk, hull,) coriaceous, closely bearded 
or downy, betjoming indurated after the, anthesis, (blooming,) with or without 
awn. Palea, (inner husk,) membranous; stamens, three j styles, two, with 
bearded stigmas. Stout, tall grasses, with solid stocks with pith. 

<Sj9(?(?i/?t? ??a??zc.— Sorghum SACCHARATUM. 

1' Milium quod ex India, in Italiam invectum nigro 

colore Pliuy. 

Sorgo, melica Italorum. . . . . . ^ . . Lobel. 

Melica, sive sorgum , . . . . . . . Dodon. 

Melica forte a melica sagina, aliis saginanda cala- 

magrostis Dioscoridis .................... Ooesalpin. 

Mihum arundinaceum subrotundo semine, sorgo 

nominatum • - . - . . . G-.Bauhm. 

Sorghum Rumphi. 

Milium Indicum arundinaceo caule, granis flaves- 

centibus ^ . . . Herman. 

Holcus saccharatus Linnaeus. 

Milium Indicum sacchariferum altissimum semini- 

bus ferrugineo Breynius. 

Holcus dochna Forskal. 

Holcus caffrarum St. Clair. 

Andropogon saccharatum Kuntz. 

Sorghum saccharatum Persoon. 

f Sorgo. 

I Chinese sugar-cane, 

■n 7 i Indian cane. 

Popular names. 

Caffer's bread. 
(_ Pain des anges, (angel's bread.) 

Dcscription,--R(doi, fibrous ; culm, (stock,) thick, stout, solid, with pith, from 
six to twelve feet high ; leaves, lanceolate, acuminate, downy at the base ; 
flowers, forming a large, more or less diffusely spreading panicle, with the 
branches more or less verticillate, often nodding when in fruit ; glumes, (husk,) 
of the perfect flower, hairy, downy, and persistent. From the East Indies. 
Cultivated. 

This species offers numerous varieties, which form two races, the Chinese 
and the Imphee. The Chinese race is represented only by a. single plant, which 
has preserved all the above specific characters. The Imphees are numerous, 
and their variatiotis are mostly distinguished by their compact panicle, and by 
the length of their seeds relatively to the glumes, (husk.) 



Botanical names. 



Artificial synoptical toMe of t?ie varieties of sorgo. 



fE-koth-la. 
Koom-liaua. 



r longer than the glumofl....... 



Ripe Seed-. 



equalling or shorter 
than the glumes. 
Glumes. 



equaUing the length of 
the seed. Glumes . < 



"_ Eoo-e-a-na. 
._ { E-ed-no-moodoa. 

' closed, hiding the seed . - . - . . ............. .... . . . - Ked Imphee. . . . . .Shla-goo-va. 

'greenish white or ash color. . . . ....... ........ . White Imfhee. . .Nee-a-za-na. 



j open, showiDg the | 
(. seed. Glumes. 



( thin. Panicle long, widely spreading. TRUE CHINESE SORGO. 



j Blaek, or pnrplo black, j 

Branches OF the J compact. Panicle short, downy .. ..Early Sorgo San-go-ka-haa. 

PANICLE .......} erect, more or less ap- J 

1 pressed to the axis, j . C Shla-gooa-da. 

: t GLUJIES MOSTLY (fcimooth Oom-se-a-na . . - < 

- (Otaheitan. 

longer than the seed .... . . -Black ImphejE. 

HoiD to use this synopsis iaiZe. -^Compare a fully ripe branch of sorgo with the descriptions placed at each end of the braces, commenGing with the words "Ripe seed," placed 
behind and at the middle of the first brace ; then applying the phrases at the ends of the brace, the reader will retain and follow the one which agrees with the seeds of the biiuchca 
leading to another brace, and so on until the name of the variety of sorgo in examination is reached ; then, with that name, refer to the description given in its proper place. 
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NATURAL CLASSIFICATION AND DESCRIPTION OF THE VARIETIES OP SORGO. 



EUSOHGHIJM. True; Chinese Gane 

Panicuiis sparsis, patentissimis. 
Fanicle thiny widely spreading. 

y kmKiY K—Cliinensis. 
Chinese Sorgo. 

Panicle compound, rliombic- 
ovate in outline,tbin, loose, 
about a foot long, with the 
branches long, widely 
spreading and nodding at 
maturity. The glumes 
open, roundish ovate, 
acute, the outer one con- 
cave-convex, the inner 
somewhat smaller and 
keeled ; seeds large, round- 
ish-ovate> dingy yellow, ^c^r^'^ 
plano-convex, crowned c^^c?^ 
with the remains of the ' /^^^i^^- 
persistent styles, present- 
ing at the base, on the '^ )^-^-^^V^\ 
flattish side, a small cavi- 
ty in which is seen a small 
black spot. 

This plant appears to 
be the original Holcus 
saccharatum of Linnaeus, 
from which were produced 
all the African varieties. 




ice. (OIMPHBR African Eaces. 

Panicuiis confertis, ramis erectis subappressis. 
Panicles compact, the branches erect, but more or less apprcssed, 
* Glumis semine ssquantibus vel longioribus. 
Glumes equal or longer than the seeds, 
t Grhimis hiantibus. 
Qlumes open. 



(i)The amount of seed obtained by the acre equals fifty bushels. 

Doctor Sicard, of Marseilles, France, has obtained a fine red and pennanent color from the 
glumes. , 



AGRICULTURAL I^EPORT. 



YAmETvK—Frcecma. 
Early Sorgo. 

Panicle compound, compact, tather 
cylindrical, about nine inclaes long, 
with, the branches ascending and 
loosely appressed to the axis. 
Glumes black, mostly downy, 
principally towards the apes, ob- 
long, acute, concavo-convex, the 
inner one slightly shorter andmore 
round ; from the base to the mid- 
dle they are smooth and shining, 
open at the top, showing the seed, 
which is oblong-ovate, pointed at 
both ends, rufous or yellowish, as 
long as the ghimes, plano-con\:ex, 
crowned at the summit by the re- 
mains of the style, presenting at 
the base, on the flattened side, a 
small cayity, in which is seen a 
small black spot. , 




Variety C. — Pinna. — Pompoon. 

OOM-SE-A-JTA. 

Otalieitan, 

Panicle compound, compact, cylindrical, 
about nine inches long, with the 
branches strictly erect and appressed 
to the axis. Glumes black, with a 
slight purplish tinge, mostly smooth, 
oblong, ovate, pointed at both ends, 
and very acute at the apex, concave- 
convex, open and showing the seed ; 
the inner one slightly smaller, and the 
outer one keeled on the back. Seeds 
rufous or sandy color, as long as the 
glumes, plano-convex, crowned at the 
summit by the remains of the persist- 
ent style, and presenting at its base a 
small cavity, in which is seen a small , 
black spot. ' 
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Here seTeral sub-vaiieties, witli tlie seeds lon^^ than tlie 
glumes, take place after tlie last two tjpe varieties ; the shape 
and the color of their panicle is nearly identical, but white ; 
the branches are erect at their base, their summits are more or 
less recurved in fruit, and their glumes more or less smooth ; 
tjhej appear to b^ h7bridi;:5g.tiPPS^,fc the early sorgo, 

CJom-se-a-na/ white imphee, a:nd the Liberian. 

The San-go-ka-hea, by its downy glumes, appears to be a 
modification of the early sorgo and the Oom-£;ie-a'na. 
^ Slagonda. : . . - . -."i 
Koom-ha-na.. — 
E-hoth4a.. . . - . . 
Ee-a-moo-da . . - . 
Lim-moo-ma-na . 
E-en-gha. . . . . . . 

Boo-e-a-na . . . . . - 3 
The Boom-va-na is a modification of the last ^ub-varieties 
and the white sorgo, which has inherited from it the color of its 
panicles. 



Y ARiETY D,— Albescens, (whitish.) 
White IMPHEE. 
Nee-a-ga-na. 



Are modifications between the Li- 
berian and oom-se-a-na. 



Panicle decompound, very compact, about 
nine inches long, the branches very 
loosely appressed to the axis. Glumes 
ovate, acute, concave-convex, smooth ; 
the outer one purplish and keeled, the 
inner one always whitish and shorter, 
botb widely open. Seed large, round, 
ovatC; dingy white, plano-convex, 
crowned with the remains of the per- 
sistent styles, and presenting at the 
base a small cavity, in which is seen a 
small black spot. 




1 1 Glumis clausis. 
Gluiries closed. 
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yARlETY E. — Nig€7'Tima, (deep black.) 

Black Impiiee. 

Paiiicle compound, flattisli, wedge" 
sliaped, about six iuclies long, 
the; brandies thread- like, and 
more or less appressed to the 
axis. Glumes purple- black, 
smooth and shining from the 
base to the top, and downy 
along the edges, rather large, 
ovate, concave-convex, acute, 
longer than the seed, and closed ; 
the inner one slightly smaller 
and keeled on the back. Seeds 
mostly hidden in the closed 
glumes, oblong, ovate, plano- 
convex, crowned by the base of 
the persistent styles, and pre- 
senting at the base of the flat- 
tened side a small cavity, in 
which is seen a small black spot. 



Yakiety F.— Ceramna, (<?herry color.) 
Red Imphee. 
SJila-goo-va, 

Panicle compound, rather slender, 
about fifteen inches long, the 
branches erect from the basf^.,; 
moderately spreading and 
: drooping at the top in fruit. 
These branches are regularly 
whorled, leaving long intervals 
along the rachis between each 
wliorl. Glumes as long as the 
seed, reddish yellow or cherry 
color, mostly downy ; they 
are closed, round, ovate, acute, 
convex-concave, the outer one 
even, and the inner one keeled 
on the back. Seed round, 
ovate, dingy yellow toward the 
base, and clear purplish above, 
. crowned at the top with the 
remkitis of the persistent style, 
presenting at the base a small 
cavity, in which is seen a small 
black spot. 

* * Grlumis semiine brevioribus. 
QhbW^C^ AortcT than the si^d^ 
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Yariety Gc.—Ijiheria, (Liberia.) 

Panicle supra-decompound, angular cylin- 
dric, obtuse, very compact; about six incbes 
. loBgr .tbe , branch and appresped to 

tbe racbisj glumes shorter tban tlie seed, 
mostly smooth, shining, orbicular and 
open. Seeds longer tban the glumes, 
round, oboyate, tapering at the base, and 
much obtuse at tbe summit, reddish yel- 
low toward the base, cherry color on the 
upper pai%, and slightly crowned by the 
yestiges of the styles, presenting at the 
base a. small cavity, ill which is seen a 




PRODUCTM OF SUGAR FROM SORGHUM OR NORTHERN 
' SUGAR-CANE. 



BY WILLIAM CLOUGH, CINCINNATI, OHIO, (EDITOR OP SORGO JOURNAL.) 



The term sugar is applied, in a general sense, to the sweet principle of plants, 
fruits, and trees. There are several different idnds of sugar. Three kinds 
exist in or are produced from sugar-cane, called, respectively, c«z^c sugar, J'mit 
sugar, and ^g■rf^^e sugar. The last two rarely occur separately or apart from 
some portion of cane sugar, together with impurities and vegetable substances 
derived from the cane, and forming together an amorphous compound, variously 
termed uncrystallizable sugar, glucose, molasses, or sirup. 

CANE SUGAR. 

This substance crystallizes readily from a pure solution, forming bold, trans- 
parent, colorless crystals, having the form of a modified, obliq[ue, rhombic prism, 
as exhibited in rock candy. It has a pure sweet taste, is quite devoid of odor, 
very soluble in water, and nearly insoluble in absolute alcohol. The formula of 
its composition is, 12 equivalents carbon, 11 equivalents hydrogen, and 11 equiv- 
alents oxygen. Its sweetening property is greatly superior to that of grape 
sugar or glucose. Cane sugar is believed to be exclusively the product of 
nature. All attempts to produce it by artificial means have failed. It is, how- 
ever, easily transformed or degraded to fruit or-^^-ape sugar, and in all the ordi- 
nary methods of producing sugar from its paturaj sources, a large per centage is 
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conyertecl to uncrjstallizable sugar in the process. This reduces the commercial 
and intrinsic value of the product, and imposes a heavy discount iijpon the 
Tbusiness. No part of the process of sugar-making demands n?.ore attention than 
the means of preventing the conversion of cane sugar, when present, to nrscrys- 
tallizable sugar. ■ ' ■ ■, ■ . ■ / ■ 

■„, ■fruit', SUGAR..' 

The elements which enter into the composition of this substance are the same 
as appear in cane sugar, differing only in the proportions of hydrogen and oxygen, 
or the elements of water, to the carbon, and only to the extent of one equivalent 
of each in this respect. Fruit sugar is composed of 12 ecpivaleiits carbon, 12 
equivalents hydrogen, and 12 eoulvalents oxygen. It is uncrystallizable; and 
when pure has an intensely sweet taste. It occurs in fresh grapes, and many 
other fruits, particularly in such as contain considerable natural acid. It con- 
stitutes the sweet of new honey, and is probably the first product of qane sugar, 
starch, and lignine, when operated npon artificially, to effect their conversion. 
It differs from both cane sugar and grape sugar in rotating the plane of polari- 
zation to the left, and is for this termed, scientifically, losvo-glucose. 

GRAPE SUGAR. 

This body is composed, of 12 equivalents carbon, 1 4 equivalents hydrogen, 
and 14 equivalents oxygen. The nodulous masses of sugar which appear in old 
dry raisins and the solid portion of candied honey afford the best natural illus- 
trations of this substance. Cane sugar, starch, lignine, and some other sub- 
stances, are susceptible of conversion into grape sugar. It is probable that 
grape sugar never occnrs originally in nature, but is always the result of changes 
either natural or artificial imposed upon other bodies. Professor AnthoD, of 
Pr;igae, having devoted much time to the study of this substance, has snccecded 
in producing it, artificially, in almost a pure state, in which condition it affords 
regular, palpable, crystalline forms, unlike the warty and needle-like grains by 
which it was formerly distingnished. His researches afford new and imppi^tant 
light upon this subject, revealing the fact that but little was formerly known 
with reference to the so-called grape sugar. This substance, like cane sugar, 
rotates the plane of polarization to the right, and is hence called dextro-gUcose, 

CONVERSION OF CANE SUGAR TO GLUCOSE. 

Dense solutions of pure cane sugar in closed vessels, at ordinary temperatures, 
undergo no change. Dilnte solutions in closed vessels are but slightly altered 
after long periods, but exposed to the air speedily change, being first converted 
to fruit sngar, afterwards to grape sugar, and subsequently fermenting. A solu- 
tion of pure cane sugar, of the density of 25'' Beaum6, boiled in an open vessel 
for two hours, becomes partly converted. At greater derisities the conversion 
occurs sooner and more rapidly, about in proportion to the increased temperature 
of ebullition. Cane sugar is changed more rapidly by boiling if agitated so as 
to expose it to the air, or if a cnrreiit of air be passed through the boiling liquid. 
Acids effect the complete conversion of cane sugar to glucose; strong mineial 
acids more rapidly than weak vegetable acicl|, and both much more rapidly with 
'boiling them with cold solutioiis, the change!' being In proportion to the strength 
of the acid and the temperature employed. 

Alkalies promote conversion much less than acids. Some of them, such as 
lime, the chlorides of alkaline earths,: the' normal sulphates and carbonates, when 
added'to solutions of pure sugar, or when boiled with them, do not increase or 
accelerate : conversion. Their presence, however, hinder^ or wholly prevents 
crystallization. Two parts of common salt, or of chloride of calcium, in one iFdn- 
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clrecl parts of cane sugar dissolved, will prevent reGrystallization. Solutions of 
pure sugar with lime, when h oiled j suffer conversion less than without lime, and 
when long kept they exhibit greater stability than when lime is absent ; but with 
impure solutions, at temperatures favorable to fermentation, lime promotes con- 
version. ' ■ . 

Deastase, an active principle existing in the buds of plants ^nd germs of grain, 
causes rapid conversion of cane sugar at ordinary temperatures. At boiling lieat 
it is coagulated and rendered inert, , This is an insidious agent, and its presence 
may Ibe apprehended in the juice of cane which exhibited, before being harvested, 
a tendency to sprout at the joints. 

Sugar-cane exposed to a temperature as low as 30° or 31^ while standing in 
the field freezes, causingarupture of the juice cells, and alio wing the pure sugar- 
water which they contain to mix with the crude sap. This excites the first step 
in the fermenting process, and in a very few hours, if the canes remain exposed 
to a warm sun, complete conversion of all the crystallizabic sugar they contain 
takes place. If stored in large unverrtilated shooks, or closely packed in sheds; 
or put up when wet so that any part of the mass heats to eten a moderate de- 
gree, conversion of sugar and sub sequent JPermentation 6ccur$ at th e point affected, 
attended with the development of all the inexplicable agencies by which fermen- 
tation is communicated. In a short time the whole mass partakes of the infection. 
The first step in the changes which thus occur is the conversion of crystallizable 
to uncrystallizable sugai% and this may take place before active fermentation is 
indicated, and without being even suspected. 

Oane sugar contained in the expressed juice of sorghuiii, if the temperature is 
above 60°, begins to undergo conversion almost as s^on as pressed from the 
stalks, more rapidly as the temperature is higher. In close humid weatlier, or 
when warm rains prevail, particularly if accompanied with lightning, complete 
conversion occurs in a short time, followed or attended with the development of 
lactic acid, and exhibiting a condition of the juice entirely different from that 
which results from ordinary vinous fermentation. Small portions of juice left 
over in pipes or vessels, or minute fragments of saturated bagasse remaining in 
the mill, soon become changed, and when mixed with fresh juice excite the state 
or condition which they have acquired, the vinous state exciting the vinous fer- 
mentation- the acetic, the lactic, the mucous or viscid, and the putrid, each 
exciting in juice, $rst, conversion of cane sugar to glucose, followed by further 
changes to the particular state of the excitant, respectively. 

In the operation of boiling cane juice, particularly the juice of sorghum eanes, 
which contain a large proportion of earthy salts and azotized matter, conversion 
of sugar to glucose occurs extensively. If large quantities of juice are operated 
upon at one time, involving a long exposure of the solution to boiling heat, thp 
conversion becomes total, and this result is inevitable. Other effects of an inju- 
rious character are produced by protracted exposure of the juice, or rather of 
the dense and nearly concentrated solution to heat, which will be referred to 
hereafter. 

, VARIETIES OF CANE WITH REFERENCE TO SUGAR. 

The Tmphee or African canes have been found more productive of sugar than 
the Chinese; although all varieties have afforded crystallizabic sugar^ and its 
production or occurrence, unexpectedly to the operator, is frequent, and is be^ 
coming more common every year. 

The Imphee canes, the variety known as Oomseeana^ hj some called Ota- 
Jicitan, is most distinguished as a sugar-producing cane. The stalks of this 
variety are tall, the panicle close, seeds nearly enclosed in the hulls, which are 
a dark purple, nearly black ; color of the seeds orange, or a dingy brown. The 
joints of the stalk are short at the base, and increase in length towards the top, 
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as do nearly all the imphees. Tliis cane does not resist winds well, but is fre- 
quently blown down flat, forming a tangled mass, very difficult to harvest. 

Tbe peeuliar impbee odor is very prominent in tbe Oomseeana. It reveals 
itself to tbe passer-by wbile growing in tbe field, and very decidedly in the vapor 
wbile boiling; The sirup partakes of tbe same, and on tbis account tbe variety 
is rejected by many cultivators, notwitbstanding its superior sugar-producing 
qualities. , " ' ■ , '' ; ' • ' ' 

Nee~a-za-n(i or white impbee produces sugar frequently. Tbe panicle of tbis 
variety is sbort and compact, tbe upper part generally drooping. Seeds large 
and very abundant, projecting beyond tbe bulls, and presenting a lighter ap- 
pearance than any other vai-iety. The seeds are in fact white, except the por- 
tions which project beyond the hull, which acquire a light brown tinge. The 
stalks are short and heavy, joints of graduated lengths. This cane stands erect 
with much stability. It should be worked early, before the seeds begin to 
harden. The impbee odpr is less marked in this variety than in the pom^eeama, 
and it affords a light colored, pleasant sirup. The sugar from it appears in large 
well-defined crystals, and it is drained or *' purged" with more facility, perhaps, 
than any other variety. The producfc'of Oomseeana per acre is generally less 
than that of other varieties. 

A variety known as Skla-goo-va or red impbee, not largely cultivated, has 
been little tested with reference to its sugar-producing qualities, though the oc- 
currence of sugar in its sirups has been reported in a lew instances. The panicle 
of this variety is long and somewhat busby, the foot stalks slender, inclined to 
droop, in some cases very long, and presenting the appearance of broom-corn. 
The seeds are . closely encased in the hulls or glumes, and these of a dark red 
color when fully ripe, approaching a purple hue. Stalks tall and slender, joints 
in graduated lengths, liable to fall or be blown down by winds. 

Black imp/ice h iiii ea^^^ very productive and not generally 

popular, though a few operators report well of it. Panicle short, compact, seeds 
closely encased, glumes glossy black, stalk short, color of sirup dark and flavor 
generally rank. ■ / . ' 

Liberian, a variety of itnpbee but recently introduced to notice in the northern 
States, and not yet extensively cultivated. This is a very promising- cane, and 
the indications are that it will afibrd sugar. It is very distinctly marked by its 
seeds, which are small, very round, and of a rich cranberry color. The panicle 
is large, compact, the seeds being closely compressed except at the top, where 
a clump of more flexible foot stalks appear, which bend over and clroop a little. 
The stalk is large, but shorter by one or two feet than the Oomseeana ; distance 
between the joints graduated, sometimes very short at the base, but increasing 
to a good length above ; affords a great quantity of juice of average saccharine 
richness, and of a very pure sweet taste- color of sirup light, flavor mild, be- 
traying but little of the peculiar impbee quality. This cane stools out abund- 
antly from the seed, affording, in good ground, a heavy stand from two or three 
grains in a hiil. It stands up rigidly against all winds ; in this respect being 
greatly siiperipr to any other variety. The Liberian appears to retain its iden- 
tity, refusing to amalgamate with other canes even when grown in close prox- 
imity to them. It is, however, suspected that other canes, particularly the 
Oomseeana, become impregnated by the Liberia.li, displaying in the color and 
shape of the seeds evidences of the admixture. 

The sorgo or Chinese cane is more generally distributed and much more ex^ 
tensively grown in the northern States than the imphees. It is most highly 
esteemed for produtitiveness, and for the quality of its sirup, being usually 
more mild and pleasant. It rarely affords crystallizable sugar, and until recently 
was considered incapable ot producing it. Gonsiderable sugar was, however, 
made, from sorgo in the season of 1865. ' A barrel of sugar, made by Walter 
Edgerton, Henry countyj Indiana, from Chinese cane, was exhibited, to the 
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GiiKiinBati Horticultural Society in the spring of 1866, and fonncl to be of very 
siiperiox quality, llaYiDg large, bold grains, and c[uite free from tHe gummy 
^principle whicli is commonly present iu these sugars. It is, however, entirely 
certain that the sorgo or Chinese cane has been less productive of crystallized 
sugar than the imphees, and, from Avhat is af present known, it affords less 
promise for the sugar-making enterprise. The results of another year may, 
how ever, change or invert the popular iibtioh upon this subject and give sorgo 
the priority. Inversions of prevailing opinions upon similar questions have 
"been frequent in the experience of cane-growers, >nd it would , be unwise to 
abandon the idea of producing sugar from; the Sorgo cane uiitil much more care- 
.fully 'tested;' ■ ^.'^''^ . ■ 

The SOT cane is tall and slender, distanced between nodes nearly uniform ; 
panicle branching, showing a. cone-shaped outliiie ; seeds nearly enclosed in 
hullS) but when fully ripe expanding the hulls and revealing the yellow or 
brownish tinge of the exposed part of the^eed ; juice rich, tolerably abundant ; 
quality of sirup more mild and pleasantrt^ that of die imphees generally. 
This cane is very liable to fall down of its own weight, and a strong wind upon 
a heavy growth prostrates it, reducing the whole to a tangled and impenetrable 
thicket. This is a common and a very important objection to the Chinese 
'Variety.... ,'. ^ ^ , , , . ^ 

EarlT/ sorgo, a variety or rather a class of canes designated by this name, 
has been cultivated to a small extent. The only respectable cane of this class 
is one which was developed from the regulal- sorgo by careful selection. A 
gain of two or three weeks iu time of riiaturity was obtained, and this quality 
has Temained permanent ; but it was secured at some sacrifice of length ; and 
size of stalk. It is distinguished from the regular sorgo by the increased size 
and greater prominence of the seed, and by a downy growth near the mai^gin of 
the glumes, particularly toward the points, imparting a grayish cast to the 
panicle when seen from a little; distance. Its capacities as a sugar-bearing cane, 
if it have any, remain undiscovered. Several canes of this same class have 
appeared under various names, coined or imported, for the purpose of giving 
effect to schemes of speculation. They appear to be derived from an amalga- 
mation of the sorgo, perhaps the early sorgo above referred to, and the black 
iraphec. The yield of sugar from thesey2z?zc2/ canes is prodigious, if advertise- 
ments can be relied upon, but, unfortunately, the newspaper traditions have not 
been realized in practice. 

SOIL AND CULTIVATION. 

The subject of soil for cane, particularly when sugar is contemplated, is 
important. Rqots of plants take up fluids from the soil ; these contain solu- 
ble matters of various kinds, some of which ara required for the growth of 
tbe plant and are appropriated to that purpose, but by far the larger portion 
taken up is not required, and is either excreted, or, at the time the cane is 
harvested and severed from the roots, remains in the crilde sap. When 
the cane is ground, the crude sap with all the soluble earthy matters which 
it contains is pressed out, and forms a portion of the juice. Hank soils, 
containing a large portion of soluble salts, particularly those of a saline nature, 
are highly unfavorable ; they oppose the production of sugar in three ways: 
first, by preventing its development in the cane; secondly, by promoting the 
conversion of crystallizable sugar during the process of boiling; and thirdly, by 
obstructiiig the ciystallization of that which remaixis. Badly -drained lands, 
even if not rich, by retaining their moisture for long periods, losing it only by 
the slow process of evaporation, contain a large percentage of deleterious, salts. 
Fresh utidigested manures, or those containing a large percentage of ammoniacal 
salts, (as stable manure, hog manure, and some of the guanos,) are injurious, 
particularly when applied to imdrained or highly retentive land. Professor 
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James F, Jolmston, referring to the presence of earthy salts in the juice of the 
sugar heet, and the efiects ot manures in the same connexion, writes : " Certain 
sirups remained behind, which, though they certainly contained cane sugar, re- 
fused stubbornly to crystallize ; and the reason of this was traced to the presence 
of saline matter, chiefly common salt, in the sap. This salt forms a compound 
with the sugar and prevents it from crystallizing. And so powerful is this in- 
fluence that one per cent, of salt in the sap will render three per cent, of the 
•sugar uncrystallizable. To overcome this difficulty, new chemical inG][uiries were 
necessary. As results of these inquiries it was ascertained, first, that the por- 
tion of sugar was larger and of salt less in beets not weighing more than five 
pounds. The first practical step, therefore, was, that the sugar manufacturer 
announced to the cultivators, who raised the beets, that in future they would 
give a less price for roots weighing more than five pounds. Next, that a crop 
raised by means of the direct application of manure, contained more salt and 
gave more uncrystallizable sugar than when raised without direct manuring. A 
larger j)rice, therefore, was , ofl'ered for roots grown upon land which had been 
manured during the previous winter; a still higher price for such as were 
raised after a manured crop of corn ; and a stiir higher price when, after the 
manuring, two crops of corn were taken off before the beet was sown." 

Few plants are so deep-rooted as the sorghum. The roots have been traced 
to the depth of more than four feet ; hence it would be inferred that the quality 
of the cane must be affected by the nature of the subsoiL This is found to bo 
the case. Sandy or gravelly subsoils are most favorable for developing the pure 
sacGharine properties of the cane. This, of course, results mainly frona their 
affording drainage^ carrying off the stagnant fluids which would otherwise remain 
in the soil surrounding the roots. This suggests thq idea of underdraining, and 
in soils which are not naturally drained, underdraining is almost indispensable. 
It is very much more necessary with cane tfian any Other crop. Professor B, 
Sillimah, jr.^ in concluding a course of lectures upon cane cultui'e in Lpiiisiana, 
enforced the subject of draining in the strongest terms. He said that, " if called 
upon to give three rules which he regarded as most important for success in cane 
luisbandry, the first would be drainage ; the second, drainage; and the third, 
DRAiiVAGE." The conditions which affect tropical cane doubtless produce a cor- 
responding effect upon ours, and the rules ahovG given may be confidently corii- 
mended to all who contemplate producing sugar from sorghum. It is hardly 
necessary to add, in this connexion, that deep ploughing, or, if convenient, sub- 
soiling, is in order, and extremely appropriate for cane. 

Cultivation should be thorough and frequent in the early stages of growth, 
but de^p ploughing, or even working with the cultivator, should be suspencled 
after the plants have acquired a height of three or four feet. The roots per- 
meate the soil, extending quite across the rows, and when severed bj^ the plough 
or cultivator the gfo w th is arreg ted, and the cane acquires a prem ature and a 
dwarffed maturity. 

TIME OF HARVkSTING CANE. 

Until recently the opinion has prevailed! that cane for making sugar should be 
thoroughly ripe ; that it could not remain standing in the field too long^ provided 
it escaped the frost ; but lately, this notion has beei^ somewhat modified. The 
frequent occurrence of sugar in sirup of immature or unripe cane recently at- 
tracted attention, and was published. This called to mind numerous similar 
instances which had escaped notice until the subject was suggested, and these 
were multiplied in number until something like a case for early or premature 
harvesting was made out. The matter cannot, however, be considered as defi- 
nitely settled until the results of the season of 1866 shall have been de- 
termined. Many will carefully test the cane at , different periods or stages of 
maturity, so thatj after the next yeai% it will be fully understood. The pre- 
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cise stage of maturity most favorable for the production of crystallizable sugar, 
accprdiixg to tbe new tlieory, is just after the seeds are formed, and before they 
l^egin to harden. As cane matures quite unevenly, it will be necessary, in 
ma^shig accurate tests, to select stalks of uniform maturity, rejecting such as are 
not sufficiently or too much advanced. 

In all cases j when working for cry stallizable sugar, the two joints of cane next 
to the ground, and two joipts from the top, (Besides the arrow,) should be rejected^. 
The cane should be cut close to the ground without remoYing the blades or the 
top; these, together with the two joints at the butt, to be remov^ed as the cane 
is worked. It would be best to allow but little time between haryesting and 
working the cane, and on no account should it be stored and allowed to remain 
long in large shooks. It is almost demonstrable that no cane sugar is developed 
under any circumstances after the cane is harvested. The changes that occur 
after the cane is cut, if any, must be in their nature depreciative, consisting in 
the transformation of crystallizable to uncrystallizable sugar. The rind of the 
cane and the sheath surrounding the stalk will, of c^^^ 

layed, and give off less crude sap ; but if the purpose is to produce sugar, the 
Blain point must be kept constantly in view, and all considerations which relate 
iiierely to the quantity of the uncrystallizable product must be disregarded. 
Sugar alone crystallizes, and this can be easily separated from or purged of any 
impurities or offensive matters. So far as the crude matters oppose crystalliza- 
tion they are to be avoided, but the "curing process" is attended with more loss 
of crystallizable sugar than their presence in the juice would occasion. 

■.■ gbinding;. 

But little need be said upon this point. The mill should be absolutely clean, 
no fragments of old bagasse left adhering to parts reacted by the juice. If the 
cane is newly harvested and not thoroughly ripe, it will part with most of its 
juice without very close pressing, and that which remains in the bagasse can 
well be spared. Bagasse of green cane repressed affords a juice, which is hat 
very sv/eet, but which is very green and offensive. 

TANKS AND VESSELS. ' 

These should be scrupulously clean, particularly with reference to any trace 
of acidity. If filters are used, the arrangement of them should be such as to 
keep the straw or other filtering medium covered with juice while employed ; 
and if emptied at any time, leaving the surface of wet material exposed to the 
air, the contents of the filter should be renewed. No ordinary condition is more 
favorable for exciting vinous and acetous fermentation in /cane juice than that 
afforded by the contents of a filtering vessel when emptied of juice and exposed 
,to 'air. . ' 

NEUTRALIZING AGENTS. 

The use of alkaline agents in the juice of our sorghum canes is attended with 
results Vhich do iaot follow when they are used in the juice of tropical canes. 
Neutralizing with, lime is an immemorial custom in the tropics, and no sugar- 
boiler would think of dispensing with it, or some full equivalent. The caus^ of 
the difference referred to is not well understood. Our canes contain a greater 
percentage of glucose, and this has been named as a reason. It is true that 
lime forms a compound with grape sugar, but it combines only a little less readily 
with cane sugar. This explanation is not satisfactory to any intelligent observer 
of the phenomenon. Lime applied to sorghum j uice in quantity sufficient to neu- 
tralize the free acid produces invariably a dark inky complexion in the sirup, 
and a strong, and, to many, an extremely offensive taste^ 
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Clialk or pulverized carbonate of lime is but slowlj acted upon. Filtering 
hot juice tliroiigh a mass of finely broken limestone decomposes tlie crirbonate 
slowly, but tlie tpantity of lime appropriated is not sufScient to produce any 
perceptible effect upon tlie acid of tlie juice. Calcareous clays have been used 
with but littl(3 benefit, .Oarbonate and bicarbonate of soda and potash affect the 
color atid taste of the sirup lik^ lime, while they are less, appropriate in other 
respects. . ' ' ■ , ; " ■'■ . ■ ■' ■ \' ■ ' ' 

-Bis olphate of lime is an acid. It decolorizes, assists in defecation^ and serves 
in a remarkable manner to prevent every kind of fermentation. The quantity 
appropriate to be used is very small — so insignificant that no injurious effect can 
follow. One pint to a hundred gallons of juice is enough. The sulphurous acid 
which it contains is supposed to assimilate free oxygen from the juice, removing 
thereby the active agent of fermentation, the sulphurous being converted into 
sulphuric acid, the latter combining with lime, forming the insoluble sulphate of 
linie which comes off with the scum. Probably but a small portion of the sitl- 
phurous acid is thus converted, while the remainder being volatile escapes iii 
boiling, leaving a small quantity of free lime in tbe juice in excess of that re- 
quired by the sulphuric acid. The objection urged against the use of bi-sulphate 
of lime is, that it renders sugar deliquescent. When first introduced and em- 
ployed in Louisiana, it was doubtless used in immoderate quantities. There can 
hardly be an objection to using the small portions named above, and from very 
cai;eful observation of its effects the writer is inclined to recommend it, particu- 
larly in operations conducted with reference to granulated sugar. ISotwith- 
standing all that is said and all that is realized from the use of C|iiick'lime in 
Sorghum juice, there seems to be a necessity for employing it in sugar-making 
operations. The presence of acid in the boiling juice and simp must tend to 
increase conversion of cane sugar to glucose, and there appears to be no adequate 
remedy but by the employment of a nioderate quantity of ^1^ 

It is, therefore, recommended, and, in cprnbination with bisulphate of lime, 
to be used in the following manner : 

The bisulphate should be introduced into the juice as soon as possible after it 
leaves the mill, and before it passes through the filter. One mode is to allow it 
to drop from a vessel, holding a measured quantity, into the stream of juice as 
it flow^ from the mill. If this cannot be cohveriiently arranged, it may be poured 
into and thoroughly mixed -vi^ith the juice in appropriate quantities, 

The quiGk-lime, having been slaked by immersion in boiling water, and having 
been thoroughly mixed with water to the consistency of milk, may be carefully 
added to the juice, the last thing before it goes to the pan. On no account 
should tempering with lime be undertaken without litmus paper to determine the 
effect as lime is added. After adding a portion of lime and thoroughly incorpo- 
rating it with the juice, apply the litmus paper, and if the original color pro- 
duced by the juice has been modified fi'om a scarlet to a pink, approaching a 
purple, probably enough has been used. ' Complete neutralization of the acid 
should not be attempted. Clear lime water, in place of milk of lime, is sometimes 
recommended. Larger quantities are required to produce a perceptibls^ modifi- 
cation of the acid, and if used in quantities sufHcient to effect the object, the 
result is the same in all respects as if milk of lime were used. 

' .GEr^ERAL^, REMAKES 'toon. EVAPORATINGi::^ 

The art of producing sugar from sorghum,, w^hile it depends upon every step 
in the progress :of the w6rk> froth the selection and planting of thd seed to the 
final operation' of drainiiig the crystallized . sug^r, may be said to hinge upon the 
process of evaporating; as it is in this that all the prudence and skill of the 
Gperator are required. This subject embracesy first, the means of separating the 
BUgarfrom the impurities with which it comes associated ; and, secondly, the 
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meaiis of expelling tte excess of w witlibrit developing a dark color in 
tlie concentrated sirup, or causing conversion of crystallizfJ'ble to uncrystallizable 
BUgar. Processes for accomplishing botli of these are known and in successful 
use in large sugar-making operations, both with the beet and the tropical cane ; 
but they are expensive, complicated, and entirely beyond the reach of the 
northern farmer^ who produces his crop of sorghum as an incidental and gene- 
rally a subordinate farm crop. The question for practical consideration in this 
connexion is, how shall the work of evaporating sorghum juice for the produc- 
tion of sugar be accomplished by and inexpmsive meam, accessible to 
the ordinary farmer ? 

If cane juice containing crystallizable sugar could be mstantly A^'^yiy^A Q>i 
its excess of water and the impurities which it originally contains, no appreciable 
conversion of sugar would occur, the solution would be colorless, and the cane 
sugar would immediately crystallize out, in clear, bold grains, from which the 
tlncrystallizable portion would readily draih. But the^work of evaporating re- 
quires time, and when performed in an open evaporator under ordinary atmos-r 
pheric pressure, it requires a high degree of heat, the effect of which is, as has 
been stated, to develop color and convert crystallizable , sugar. A dense vispid 
condition of the sirup is also produced by the same! cause, which retards or 
totally prevents the crystallization of any cane sugar which may remain uncon- 
verted ; or if the molecular attraction is powerful enough to overcome the ob- 
structions and a tardy crystallization is displayed, the viscid or gumiiiy medium 
refuses to separate or drain from the sugar. The difficulties here referred to 
are encountered in all sugar-making operations. They constitute the great and 
universal impediment to the production of pure sugar from its various sources 
in nature. It is to avoid or counteract these that vacuum pans, bone coal 
filters, the desiccating, the refrigerating, and numerous other processes have 
been devised. While these difficulties pertain to the juices of all plants worked 
for sugar, they are most formidable in the juice of the beet and sorghum. The 
beet sugar enterprise cf^me near being abandoned on account of difficulties of 
the nature here referred to, and its success was only established after the em- 
ployment of extraordinary means, suggested by long experience and the highest 
scientific aids, and these included with the abundant use of animal carbon and 
evaporating in vacuo. It should not, therefore, be surprising to any one ac- 
quainted with the nature of our sorghum juice and its similarity to the juice of 
the beet, that the production of sugar by the simple, and in many cases inap- 
propriate, means has not been more frequent. By similarity, it is not meant 
that the juice of the beet and sorghum are identical. The saccharine substance 
of the beet consists more generally and more exclusively of cane sugar, while it 
contains a greater proportion of earthy salts and other impurities. These are 
so abundant that a sirup of beet produced by the simple process employed with 
sorgh mil would be extremely offensive. 

A description of the apparatus ani processes employed in beet sugar factories, 
or in the sugar houses of the tropics, would afford hardly a suggestion of prac- 
tical use in domestic operations with sorghum. 

The bone coal filter and the vacuum pan are the most appropriate rneans 
known to man for producing sugar from its solutions ; but they are not appro- 
priate, and cannot be considered as having any place in this connexion, as they 
do not meet the popular purpose which is intended to be subserved in this pa- 
per. 

Conversion of sugar occurs, as has been shown, from /prolonged exposure of 
the solution to intense lieat. Brief exposure to intense heat, or prolonged ex- 
posure to moderate heat, is not attended with much loss or injury. The vacuum 
pan operates upon the latter principle. Under a vacuum, boiling may be car- 
ried on at temperatures much below that of boiling ^yater; and this permits the 
boiling of cane juice in large charges, requiring several hours for its concentra™ 
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tioii. But tlie vacuum pan, wliicli affords tlie means of boiling upon this prin- 
eiple, not being attainable by tlic sorglium operator, he must, if possible, ac- 
conipiish tlie same end by the other method — that of brief exposure to intense 
heat. If the excess of water in cane juice could be instantaneouslj expelled, 
the results would be as satisfactory aa they are with the vacuuni pan. But as 
time must be employed, it.is obvious that the shorter tlie time the better wili be 
the results. In considering the subject of evaporating cane juice in open pans, 
then, the following may be given as a maxim of universal application: Other 
things being equal, that 'process wJiich concentrates with the briefest exposure to 
heat is the best p7ycess. . 

STEAM EVAPORATORS. 

These are used but by few operators in sorghum. They are no more eco- 
nomical than properly constructed apparatus worked by direct fire, and afford 
no advantage whatever except convenience and fkcility in controlling the heat. 
These arc overbalanced by the great expense of apparatus ; by the nectssity of 
working in large batches enough to cover the pipes; and by the difficulty of 
discharging the finished sirup clean from the evaporator, a portion being neces- 
sarily left adhering to the pipes, which becomes candied by the heat of the 
metal, and must be cleaned off at some trouble and loss, or, be left to impart a 
dark color and an offensive taste to the next batch. 

Steam-jacket" evaporators have been used. Kettle-shaped evaporators, 
surrounded by a steam chamber, can be conveniently and securely made, and 
for many purposes these steam-heated kettles answer very well, but not for 
sorghum. They must necessarily be made to contain a considerable quantity 
of juice ; then, the heating surface is insufficient, and the solution is e^^posed to 
a long, sluggish process of boiling, than which nothing could be more fatal to 
crystallizable^' sugar. ' '■ , ' {: 

Steam has been applied to the bottoms of fiat pans. This permits the heat 
to be apphed to a shallow body of juice, and secures the rapid concentration of 
the quantity acted upon, but the difficulty of constructing the apparatus renders 
it expensive and almost impracticable. A pressure of steam sufficient to evap- 
orate rapidly, when applied to the under surface of a flat metal plate, tends to 
produce an upheaval which must be counteracted by numerous stay bolts, so 
nicely and securely fitted as to remain steam-tight. Pans of this description 
have been constructed and found to operate well when perfectly made. They 
afford the only known mode of evaporating by steam adapted to making sugar 
'from '.sorghum.. ' ■. /; 

FIRE EVAPORATORS. 

From the repeated reference which has already been made to the destructivo 
effects of heat upon sugar juices, it might seem that the subject had received 
sufficieiit fittention. It is, however, impossible to give undue prominence to 
this point in operations with sorghum, particularly in working for sugar. It is a - 
matter of first and greatest importance. In con siderin g the claims of evaporators, 
then, the most important question has reference to the capacity afforded for 
reducing juice suddenly to sirup. Pre-eminent capacity in this respect com- 
pensates for inferiority in any and all others. Extra labor arid attention, waste 
Gf fuel, inconvenience of aU sorts in an apparatus, may be endured. It may 
fail to afford means of g^ood defecation— even this may be submitted to • for if 
the juice is reduced to siriip so suddenly that the sugar is left intact, or un- 
changed by heat, it will readily crystallize out of the solution, and can then be 
separated from the uilcrystallized portion which will retain the impurities. Bui 
if, on the other hand, the apparat^s„ be faultless in all respects except that it 
provides for working upon considerable quantities of juice at a time, or from 
any other cause involves longer exposure of juice to heat and the consequent 
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conversion of cry stalliz able to nnerystallizable sugar, the enterprise, so far as 
sugar is coneemed, is a total failure. The rc^ may 1)6 a very clear, nice 
sirup, but it will be uncrystallizable ; or if not a;ll conyerted, and a crop of puny 
crystals appear, they will be inseparable from the dpnse and gummy medium 
ill which they are contained. 

The iinportance of rapid boiling in small batches is recognized by all expe- 
fiOnced operators in sorghum.. AH know that protracted, sluggish boiling im- 
parts an inky hue and a rank disagreeable taste to the sirup. It is not, how- 
ever, so generally understood, or admitted, that the gummy, viscid condition of 
the sirup, and conversion of cane sugar, is produced by the same cause. Some 
even suppose that the yellow, waxy scuu), which appears in the last stages of 
boiling, is original in the juice, and by prolonging the boiling this^ be?, in a 
great measure, brought to the surface and eradicated from the sirup. Yet no 
one has ever found this adhesive substg^nce tp diminish in ^[uantity as the boih 
ing and the operation of expelling it |is 'coiitintied ; , on the other hand, the 
careful observer must notice that, on place of disappearing, it accumiilates more 
rapidly than it is renioved, and that this gummy principle is, m fact, a product 
of the very means employed to expel it. 

When sorghum was first introduced, operators took counsel from the only 
sources which they could consult— the familiar modes employed in concentrating 
the sap of the sugar maple, and the practice of the sugar-planter of the south. 
Cast iron sugar kettles, of the largest attainable dimensions, were put to use, and 
these being deemed insufficient, many procured cauldrons made for the purpose, 
which would hold several hundred gallons. The sirup resulting froin these 
formidable boilers disappointed expectation. It was dark, strong, offensive, and 
by universal consent christened **ca?^e-olina tar," Sorghum was regarded as a 
failure 'hj' many, aud the enterprise came near being abandoned. But experi- 
ments with juic6 boiled in tin cups, and tasins on kitchen stoves had been inci- 
dentally tried by a few persons, and the results of these were so entirely differ- 
ent, and the sirup so greatly superior to that which had been pbtained by boil- 
ing in large batches, that the theory of rapid boiling in shallow pans was sug- 
gested from many quarters, and imiversally, adopted. The new revelation which 
was thus made opened a hitherto unoccupied field for invention, and a great 
multitude of "new and useful improvements " in sorghum evaporators immedi- 
ately appeared; and XliQ^id, jiropagating, have continued to multiply with a sort 
of generative ratio of increase to the present tiine, the original key of shallow 
evaporation being preserved in nearly all. Two different and distinct modes of 
shallow evaporation ar^ employed. One consists in Ojperating upon a batch or 
charge of juice, which is received into the evaporator either in the original green 
state, or after being first defecated by a previous process, and is finished and 
struck off in one body. The other consists in receiving either the green or de- 
fecated juice continuously, in a small stream, into one end of the evaporator, and 
discharging the finished sirup continuously from the other end, the juice being 
concentrated to a proper degree during its passage^ and while in motion through 
the pan. The first is called the '* intermittent process," and the other is called 
the " continuous process." Numerous plans have been invented and used for 
evaporating by the intermittent method. They all relate to economy in con- 
struction and in the use of fuel, or to convenience in naanagement. Some:pf 
them provide for receiving tbe green juice into large evaporato^Sy^^ 
fecated, thence transferred to tanks or vessels, in which suspended impurities are 
allowed to settle, and thence to small evaporators, whe^^^^^^^ The 
success of this mode of evaporating, when, the operation is conducted for sugar, 
depends mainly upon the quantity operated upon in. the last stage. If very 
small, and the boiling quickly pfefermod,,^!^^^^ conversion of crystallizable sugar 
may be inconsiderabLe.. ,, The- finishing j).ans should be thoroughly cleansed at 
the end of each strike. The Settling process must receive particular attention, 
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as tlie juice, if, aliowed to remain in the tanks long after tlie temperature is some- 
wbat reduced, is liable to ferment, or to undergo an incipient change, which, 
although it might not he perceptible in the quality of a sirup, might be fatal to 
the production of sugar. A more simple process, but much less perfect in its 
results, is where the green juice in a considerable body is taken into the evap- 
orator, and directly boiled down to' sirup. If the operation is conducted upon 
small charges, the conversiou of sugar will be triflihg, but in order to accomplish 
much work, large evaporators and large charges must be used. 

The plan of boiling in a series of four or five small pans upon one furnace is 
used to some extent. They are each charged with a few gallons of juice, and 
placed crosswise upon the furnace, over the fire, and for some distance back over 
the flue. When the juice in the first pan over the fire is sufficiently coiit 
centrated, the whole series is moved or slid forward the width of a pan, which 
removes the front one from over the fire upon supports arranged to receive it, 
and leaves a space in the rear, which is covered by a newly charged pan. The 
pan of finished sirup is then emptied,' cleaned, and charged with fresh juice, 
ready to take its place in the rear when another pan is removed from the front. 
Between the *' intermittent process," according to any plaii that may be adopted, 
and th^ '* continuous," there is this specific difference : In the former the quan- 
tity of juice operated upon at one, time must be sufficient to cover the bottom of 
the pan so deep that, even in the last stages, when the sirnp becomes dense and 
sluggish, it will have sufficient volume to give it mobility, and cause it to circu- 
late irSely from one part of the pan to another ; for if so shallow as to refuse to 
circulate, the parts exposed to the greatest heat, remaining undisturbed, will sud- 
denly become unduly concentrated and burn upon the pan. By the continuous 
process the beat is applied, not to a body of juice at rest, but to a moving cur- 
rent or stream — each part being displaced or pushed forward by that which fol- 
lows. The portion of the pan occupied by simp in the last stages is very 
small compared with the whole surface of the pan, and in this the sirup is kept 
in motion or carried along towards the e:?£:it by the less dense sirup in the rear, 
so that the depth of sirup may be very shallow, and the , whole time during 
which any portion of it, in its critipal Stage, is exposed to heat may be but a few 
seconds, or, at the most, but one or two minutes. Practically, the quantity of 
sirup acted upon at aiiy one time, in the last or finishing stages, would be ap- 
propriately stated in gills, while by the "intermittent process" it would be stated 
in gallons, and the difference in time of exposure of dense solution to heat by 
the two modes is necessarily and inevitably about in a corresponding ratio. 

Evaporators constructed to operate upon the continuous principle are of two 
kinds. One provides for the ^^^>ec^^ flow of the juice from the entrance to the 
exit end of the pan ; and the other provides for indirect ^ow, or the passage 
of the juice through narrow transverse channels back and forth, until by suc- 
cessive steps it reaches the exit end. In the first the whole width of the pan is 
the width of the channel through which the juice flows, and this plan does not 
provide adequately for the successive displacenient and advancement of all por- 
tions of the juice. The less concentrated portions may find theit way along^ 
and appear in advance of, the inore concentrated portions, niixing therewith, anct 
occasionally producing a complete mixture of green juice and nearly finished 
sirup. O'ross-bars or ledges with gates, or provided with opeiiings for an un^ 
derfiow, are generally used. These hold back the green scum, and prevent it 
from fiqwing down, but do not wholly restrain the green juice from advancing 
prematurely. ; ;, 

By the transverse or indirect flow the juice is confined to channels but a few 
inches wide, and all must pass through the same channels, each portion being 
exposed to the same heat, each being displaced by the portion which follows, ^t 
the sanie time displacing that which is in advance. At the side of the pan it 
leaves the channel which it has traversed, a.nd enters the next in advance, tlirough 
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vhicli it returns to the other side, thus flowing back and forth through the whole 
series,- until it reaches the last channel, where, if the flow has been properly 
regulated, the juice will have been fully concentrated, and may escape from the 
pan through the exit spout. At the centre of the pan, in each channel, the 
juice is exposed to the greatest heat, and will there boil violently 5 at the sides 
the boiling will subside, to be renewed again at its next transit. The juice is 
thereby subjectecl to an alternate Soiling aM subs is most 

favorable for the separation of impurities, these being cast up more abundantly, 
in all cases, at the moment fluids pas^ froni a state of rest or subsidence into 
e])tdlition. ,\ ' , ■ ' 

The continuous transverse current process of evaporating was discovered by 
Mr. I). M. Cook, of Mansfield, Ohio, and it is believed to be the best plan for 
evaporating sorghum juice that has yet been devised. Ic meets , all the require- 
ments of the business 3 that is, it affords the means of obtaining perfect defeca-^ 
tion, and enables the juice to be concentrated with the briefest exposure to heat, 
being at the same time economical and convenient. The occurrence, of sug^r 
from sorghum has been almost exclusively in cases where the Cook sugar evap- 
orator has been used. A very large proportion of all the sugar made from sor- 
ghum has been made by the use of this apparatus. 

With regard to the facilities for defecation afforded by the different evaporators 
in use nothing need be said. All provide for removing the scum, and the differ- 
ent modes provided are commended more by fancy than any intrinsic difference, 
though the process of Mr. Cook is believed to produce a better separation of im- 
purities than when the boiling occurs without the interruptions which he provides. 
But, when workiag for sugar^ the defecation of the juice is^ as has been said, 
of less importance than rapid concentratiori. , 

It is not considered necessary to refer to the modes of workitig the different 
evaporators, as all information required is furnished by the circulars of manu- 
facturers. An attempt* has been made to explain Only the leading features of 
the different systems of evaporating, with particular reference to their adaptation 
to the work of producing sugar from sorghum. The reader, if satisfied that 
the difficulties to be encountered in the operation have been correctly represented, 
will have little difiiculty in determining from a general description of the differ- 
ent systems of evaporating, which is most appropriate to the work. 

CLARIFYLXfG SIRUP. 

This term properly applies to an auxiliary process employed upon the semi- 
sirup while in progress, or upon sirup which, being once concentrated, is afterward 
reduced with water and treated anew. . For making sugar the shortest and most 
direct process from juice to sirup is the best, and will result in the greatest 
quantity, and in the best quality of sugar. Reducing sirup with watery and sub- 
jecting it to treatment in, connexion with, or followed by reboiling, involves, of 
course, a new; exposure to heat, and is obnoxious to all the objections which 
have been so often referred to in connexion with boilmg. There are no means 
at present known by which sorghum sirup can be made more readily crystalli- 
zable than it is when boiled down direct with proper defecation, except by 
filtering with bone coal, which, not being practicable on a small scale, cannot be 
considered as an appropriate subject in this connexion. Numerous processes 
have been invented, patented, and sold for effecting the crystallization of sor- 
ghum sirup, and hundreds of thousands of, dollars have been paid for them by 
6anguine and over-credulous operators; but not one of the many which have 
-come to the knowledge of tho Avriter contains a single new and useful suggestion, 
while most of them .betray the most profound ignorance of the art npon which 
the patentees profess to have made improvements. J^^ine-tenths, and probably 
more, of all the suggtr which has ever b^en produced frqm sorghuni has occurred 
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tliroiigli tlie direct and ordinaiy meaiis employed for making sirup, and generally 
witliout any purpose or expectation on the part of the operator tliat the sirup 
would granulate, or, in ordinary language, turn to sugar." The result occurred 
from the accidental and unpremeditated compliance with all the conditions neces- 
sary for the production of sugar. These conditions are all that are required in 
making sugar from sorghum, and none of tliem are patented, n.VL^ no patented 
invention will supply their place* or compensate for ndn-conipliauce with them. 

FINISHING POliVT. 

It is difficult to give particular dn^ections upon this subject. The sugar boiler 
very readily acquires familiarity -vyith the appearance of sirup in its last stages, 
and can determine the density it has attained by the manner of boiling, usually 
by the peculiar appearance and sound emitted by the steam as it escapes from 
the boiling mass. As it approaches the finiBhing point, the steam is liberated 
in lively puffs, with a slight noise ; gradually the sirup becomes more sluggish, 
and the steam seems to break away with more difficulty ; still later, the foam 
subsides somewhat, and the steam escapes with a more sharp and angry puff; 
at the same time the sirup assumes a glistening, some say a sugary" appear- 
ance. This is generally regarded the finishing point for sugar. With sorghum 
sirup it is better not to be too dense. The stage before the last above deseribed 
is more appropriate. The sirup, after being removed from the fire, is discharged 
into coolers, and should then be reduced in tempei'ature, by any appropriate 
means, as rapidly as possible, at least as low as to the temperature of 200°. 
Some practise stirring or agitatipg the sirup violently in the last stages of boil- 
ing, and for some time after being removed from the fire. The first facilitates 
the escape of steam, and preserves a lower tenaperatiire by several degrees in the 
boiling sirup, which is an important advantage, A plai^^ of evaporating, at what 
is called low/temperature," is effected by rotating a series of disks, partly sub- 
merged iti the siritp, which bntigs rip and exposes a large amount of surface to 
the air. This is a systematic plan of *' agitating" boiling sirup, ahd the process 
is regarded as an improvement. When working by the intermittent or batch" 
system it is an advantage to stir from the bottom of the evaporator, as it assists 
the naturally sluggish circulation, and j)revents portions of sirup from remaining 
too long in contact with the heated bottom plate. Agitation long continued, 
after the sirup is removed from the pan, produces a foamy state of the whole 
mass, which is probably a mechanical condition favorable for granulation, though 
this condition is generally sought to be avoided in tropical sugar-making. 

: GRAINt\G. 

If a special effort has been made for sugar, it shotild not terminate when the 
sirup has reached the cooler, but be continued to the end. When it is not con- 
veiiient to establish a room for graining/ the sirup may be put into barrels and 
placed in a cellar^ or room, where the temperature will be even, and as warm as 
can be secured. Granulation viay occur in a few weeks or months. Occasional 
stirring or disturbing the barrels will be of advantage. Many sirups will, how- 
ever, fail to show any signs of granulation under these circumstances, which 
would, if otherwise treated, afford a large display of sugar. The impulse to 
grain must be very strong when it manifests itself, as it often does, in sorghum 
sirups tightly barrelled, and taking all . the chances of temperature which may 
'befallit.',';-,;'^ ,/ ^ ' 'C ' 

A properly constructed rbonl for graining is an important part of the operation 
of sugar-making, and no operator in sorghum should complain of failure to pro- 
duce sugar who has not employed a graining room, or specific means equivalent 
thereto, to secure granulation. The room may be of any convenient dimensions 
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and arrangement, provided with places, to .fes'tow the simp, and the meaiis of 
heating and preserving a imiform^ temperature. The following plan will be 
found convenient, or it will at least afford the main features or elemented required, 
and enable the operator to construct undei:standingl7, with such changes or vtt- 
riations as his own ingenuity may suggest. It may be constructed as a lean- 
to" against the side of some other building, or it may be partitioned off from the 
inside of the sugar-house or other buiidiiig. For a room to contain twelve or 
fifteen barrels of sirap, let the dimensions he eight by twelve feet on the inside; 
make it as close and impervious to air as possible. Arrange all along on the 
two side^, stands for drawers, which are to be forty inches long, twenty-four 
inches wide> and three inches deep, on the inside; the drawers to have their 
places in the stands one above another as high as convenient, say six feet, and 
to have a space of two Inches between each. This will give for each drawer a 
space of six inches, and, each stand will accommodate twelve drawers. Allows 
for three stands on each side of the room, six in all, and the room will accommo- 
date seventy-two drawers. Each drawer- can be filled with sirup to^ the-dep^i. 
of two inches, when it will contain about eight gallons, or for seventy-two 
drawers, five hundred and seventy-six gallons. Place in the room a good ab- 
tight stove, which, upon being supplied with large wood, will give off a regular 
heat, without renewal, for twelve hours. If the room is made very tight with, 
plastering or paper, an auger hole may be made near the fioor, and another neaa^.^ 
the top of tlic room for ventilation ; but it is rare that any special provision fooc 
vaitilation will be required. There is much more danger that the roor:i will not 
be made suH^ciently close, and will be allowed to cool off frequently in the inter- 
vals of reijlenishing the fire. The sirujt, as soon as cooled doAvn to a toniperatute 
of 100'', may be conveyed to the gra.ning room, and deposited in the drawers, 
either a full supply to each, or a small quantity to be added aftei warde, Whib 
the dr?.wers are being filled, and as often as convenient afterwards, the sirap 
mtij be stirred. For this purpose use a wooden instrument, formed by a rod of 
BTifficient length, say thirty inches, with a wooden blade nailed across the oater 
end, forming a T. It can be worked conveniently without moving the draw^ers, 
as the two inches of space provided between them affords room. The tem.pera- 
tore of the room should be raised, and kept as near as possible between 90 ami 
100"^. It will do no harm If the temperature falls for a few minutes — v^hile tfe 
door is open, or the operator working in the room — as the temperature of the 
sirup will not be sensibly affected by a temporary change. 

By the time the last drawers are filled, it is Itoptd the sirup in the first will 
have become well granulated, or resolved into " mash sugar," when the drawers 
cffh be eiT'pticHl and agaiis filled with sirup ; bat if granulation is not supposed 
to be complete, and it is thought best to give more time, slore the sirup which 
may be made while the drawers remain thus occupied, in any convenient place, 
but without any attempt to effect its granulation until it can be transferred to 
thai^raining room, as notjiing would be gained. 

DRAINING OR PURGING. 

This is the last and not the least difficult operation to be performed. ThB 
facility with vv^hich the uncrystallized portion of the mush or rough" sugar can 
be separated from the solid grains will depend much upon the success which 
tias attended all the previous operations. If the cane was good, if the evapox;a- 
tion was conducted without the development of an undue quantity of that tenH?- 
dous, gurnmy principle which is the great obstacle to the work of draining, and 
if the granulation occurred without too much time in the hot room, then tlifi 
draining will be attended with little trouble. The more quickly sugar grains, 
the more easily and perfectly it can be purged. If considerable time is required,, 
particulairfy when the mass is exposed in, ope^ vessels to warm temperaturer^he 
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nncrystallizable portion becoroes condensed by dGBiccation, and mnj be rendered 
almost solid ; in wbicli case it is irnpracticable to separate tlie stigar witbont 
reducing tbe i:nas3 with warm water, aud tbia is necessarily attended with tbe 
dissolving.of a portion of the solid sugar. 

Man J, different modes of 'drainino: sorglium' Fugar ,bave been suggested, .and 
se^v^ei"al have been, patented and. extensively sold tiirotigb'tlie, country., . In con- 
nexion .with these, a great number of (so-called)' processes ..for " making sngar 
from sOrghimi" have been introduced. E-normous sums ' have' been paid ■ by 
producers for these so-styled "processes." Space will not permit tlicni to be 
referred to separately, but this paper would be incoxnplete if it failed to warn 
sorghum-growers, and ail w.ho are interested in the subject, against the absurd 
pretences and fraudulent practices of these ]3eddlers of "rights" for making sor- 
ghum sugar; Not one of the processes for making sugar from sorghum, or for 
qrainiiig sorghum sugar, which has been patented and sold since the introduo- 
fipn of the plant, contains a single essential element of iioyelty. All, without 
exception, consist of either slight and immaterial variations from processes which 
formerly existed and belonged to the ptiblic ; or, if they present eiernents of * 
novelty in the form 'of agents and substances not ibrmerly used, they are, in -all 
cases, not only non-essential and useless, but often absurd, and not unfrequently 
positively 'injurious. And yet for these miserable pretences ■ sorghum -grow.'ers 
4}f the country have paid, at a modemte estimate, not less than four lmnd/red 
'thousand' dollars,' This is not the place to explain how it is that patents are 
...obtained "for trivial and useless inventions. It may, however, be remarked that 
,a large^ proportion pf all ' the patents issued are for really worthless inventions, 
;-or for trifliiig a,nd; unimportant modifications of that which was formerly known. 
'But.' '' a ' "patent; covers only tha.t .which' is found by the ofiice to be neio^ .and this 
may be an immaterial part of all that the applicant describes in his specifi cation. 
An old and well-known process may be changed by adding another element, or 
slightly modifying those which formerly existed, so as to produce a new pro- 
cess, but the change may be no improvement — it may produce no diff<3renoe 
whatever in the ejGEcct; still it is a nev/ process, and the apphcant, if he swears 
tilat he believes his alleged invention to be "useful," is entitled to and can 
claim' letters patent for it. The letters patent, however, cover, as .has .been said, 
only, tliat .which was^ nev»^ They cannot deprive the public of tliat which was 
formerly public, and cannot give to a patentee anytlmig more than he has in- 
venfcd. This brief explanation seems to be required in this connexion, as the 
dpinioil prevails somewhat that the broad seal of the Patent OlUce granted to 
an inventor implies that the august head of that department, and the entire 
goveiiiment through him, certifies to the great value of any patented invention, 
and' to- tho' truth of all the, patentee has been pleased 'to say abo.ot it. "This, 
popular' superstition is of great service to dealers in worthless patents, for .it 'pre- 
determines a thing patented to be nev.^ and valuable, and this causes purchasers 
to neglect to examine and scrutinize the merits of an invention. 

The operation of draining should always be performed in a warm room, and 
the temperature of the sugar to be drained should be ^bout blood heat, if it can 
be brought to that tempera>tiire slowly without the application of fire directly to 
the mass. If sorghum sugar crystallizes out of a solution not very dense and 
■waxy, ,it may be transferred ,to moulds for draining. These^ may consis't ,of ve.s- 
.s'els of^any convenient size and shape. Cone-shaped vessels are most commonly 
;U'sed.: 'The aiTangement of ' them should be such, as to allow them' to be .filled, 
'.andy'^after .standing, a.' few:' hours (perhaps daysj. until the, sugar 's,et.s,,'.'":'a.' plug^ 
■ can.' be with'draw.nvfrom' .the bottom to allow^ the molasses . to '''Come' off. ■ It will 
freq_u'ently happen ''that molasses refuses to separate from the sugar.' '.When tho' 
plug is withdrawn, both come off together. This inode of draining can #nly be 
vapplied to Sorghum sugar under the UioM fayorabie circumstances. It will 



PSODXJCTION OF SUGAH FEOM ^SOEGtHUM. 



323 



rarely, present itself in a condition to be 'thtis treated, and other means ttiust ,l)e 
resorted to. Among tlie many wbicb. liave been used are the folio wing : 

Place tlie miisli sugar in a co&rse cloth or bag, and suspend it Until the mo- 
lasses drips away. After the dripping ceases, the sugar may be thoroughly 
mixed with a very small quantity of water and again hung up to drain ; and 
■this may^^be repeated,' 'if 'desired, ■■until -the' sugar ■■be'com^es^^ nearly white,^''though 
the operation will be attended with some loss of sugar by dissolving. Another 
mode consists in enclosing the mush sugar in bags and subjecting it to pressure. 
After once pressing, the sugar may be mixed thoroughly with a small, quantity 
of water and re-pressed, repeating as many times as may be necessary or de- 
sirable. This is a very old process, but, like many other old processes, has 
been re-invented, and "rights'' to employ it have been extensively sold. The 
most appropriate and effectual means of draining sorghum sugar is by.fchecen- 
tiifugal process. This has been used in the tropics for many years, and is an 
old process, although it has been made the subject of several new patents„„for. 
so-called improvements, and an attempt is made to establish a monopoly of the 
right to drain sugar by centrifugal means. It is a public right, and any ordinary 
mechanic can construct a machine, on a small scale, adapted to the work. The 
machine consists of a cylindrical screen, carried usually by a vertical shaft re- 
volving at a high velocity. The speed should be nearly as great us would be 
appropriate for a circular saw of corresponding diameter. A n outer case sur- 
rounds the screen. The mush sugar is placed in the screen, either when in 
motion or at rest, care being taken to distribate it evenly around upon all sides. 
The sirup or liquid portion is caused to force itself out through the meshes of 
the screen by the centrifugal action, and is caught in the outer case, from which 
it should be conducted away by a spout*, A small machine, with a screen 
twelve inches in diameter and six inches deep, can be made to run. by hand, 
though the speed must be high, and the work of draining by hand is necessarily 
laborious. The quantity which a hand machine is capable of draining in an 
hour depends upon the condition of the sugar. Two or three times as much 
power is required with sugar in one state as in another; and sometimes it is 
found impossible to produce any separation by the centrifugal, without adding 
considerable water and greatly reducing the viscid, adhesive medium in which 
the sugar is contained. It is perhaps safe to say that with a light-runniDg 
hand machine and a fair quantity of mush sugar, from fifteen to twenty pounds 
of dry sugar per hour may be produced. 

The production of sugar frbm sorghupi has been much retarded by a false 
notion on tbe part of many, that it is to be accomplished by some sovereign 
specific, which is to make the sirup crystallize* This has led producers, .away 
after pretentious patent processes, to the neglect of a careful attention to every 
step in the operation, which is the only certain means of success, and v/ithout 
which nothing else is of any avail. It should be understood that sirup fre- 
quently contains no crystallizable sugar whatever, and to produce a single 
grain of true sugar from such sirup transcends all arts of man's device. Carbon 
has been made to crystallize and afford artificpil diamonds, but no man has ever 
yet succeeded in making a grain of artificial cane sugar. It is developed alone 
in the great laboratory of nature, and all that ■art or science can do is to preserve 
it unimpaired, and separate it from excess of water and the impurities which 
obstruct granulation. It will then crystallize, when reduced to the proper tem- 
perature, witiiout the employment of finy process" or extraneous aids what- 
ever. Sirup often contains so small a portion of crystallizable sugar — that is, 
the minute atoms of sugar are so far separated, that they are not attracted to 
each other ; in which case crystallization cannot occur. Sorghum sirup gene- 
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mVij contains a dense, viscid substance v/hicli obstructs gi^annlation. Tliis can 
be removed • but the only effectual means of removing it is by filtering it through 
a liberal quantity of freshly burned bone-coal — a means which cannot be con- 
sidered practicable with the mass of farmers. But it can be, in a great measure, 
avoided or prevented from occurring ; and this, together with 'the means to be 
employed for promoting the development of cane sugar in the plant and pre- 
serving it unimpaired constitutes the whole art of "making sugar from soighum." 
it all consists in strict compliance with the conditions imposed at each step in 
the operation, from the selection of the seed to the final act of purging or drain- 
iiig the crystallized product. It is not to be accomplished by aoy magical or 
&leight-of'hand process. There is absolutely no "royal road'' to sugar. 
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The grape disease being with us a growing evil, threatening the total destruc- 
tion of Seme of our native American varieties of vines, like the Catawba, I have 
deemed it important to give a brief history of the destructive malady' which has 
prev.'iiled of late in European vineyjirdi?; hoping it may to s?onie extent aid in 
imderstanding the character of diseases of the grape which -are begiiiBing to 
prevail in tliis country. 

The literature upon the subject of grape disease is meagi-e. The books oon- 
gmltedin writing the following article were, principally : Loms Lcderc, Les 
&ig9ies malddSy report to the minister of the interior, Paris, 1853. The plates 
annexed were copied from this report. Dr. H. Schwartz, Cheniic und Indus- 
tiie uiiserer Zeit; Breslau, 1862. Dr. W. Hamm's Weinbuch, Leipzig, 18G5, 
Mares diseases of the wine stock, in " Memoires de la Soci{'a 6 Imperirde et Con- 
tjale d' Agriculture." An extract of the above, in Journal de Pharmacie et tkv Che- 
mie, Mai, 1857, p, 355 ; also, in Dingler's Polytechnisches Journal, Bd ch, 1858, 
pp. 148-153. J. T. A. Barral : Cure of the vine disease,^. with instnictioas how to 
£ippiy .sulphur, and figures of the appnratus, from "Extrait dii Journal d'Agri- 
ctilture Pratique," No. du 20 Juin, 1857. Paris, Librarie A.gi'icole de la Maison 
E,ustic[ue rue Jacob, 26. 

The year 1845 will ever be a painfully memorable one, by giving birtli to 
two new diseases which threatened the entire destruction of the potato and wine 
cropland which caused suffering, devastation, and pecuniary ruin to an incred- 
ible extent on the continent of Europe. 

It would rec|mre a great deal of space even to allude to the different. theories 
and opinions advanced as to the cause of these diseases. Suffice it to state, 
0iat ^time has proved the majority of them to be fallacious, All such as impu- 
ted to peculiar electric conditions, a w^et season, or other meteorologieal influ- 
eaaces, and in seasons remarkable for dryness, are manifestly refuted, whilst the 
gradual accumulation of scientific facts has establisbed, almost beyond dispute, 
tliat the potato and wine diseases are not only accompanied by, but result from, 
fungus or mouldy growths. Limiting our remaa-ks here more partictilarly to 
the wane disease, we begin witli its . 
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HISTORY. 

Ib the spring of 1845 tliis disease was o"bserved for tlie first time in Kent, 
England, on vines raised in the hothouse of Mr. Tucker. The termination ol 
the young shoots assumed, first, a crispy look, began to wither, and then dried 

Bp. The unripe grapes were next attacked, becoming covered, with a gra^yish 

white bloom, destroying the skin of the berries, and causing them to rot and dry 
up. This fearful disease spread itself spj^edily over other English grape hot- 
houses ; was observed almost simultaneously in like establishments at Paris, 
and passed thence over France, Italyj Greece, Tyrol and Hungary, affecting 
somewhat later and more feebly the vineyards on the Rhine. Eev. M. J. 
Berkeley, of Bristol, an eminent naturalist, who has devoted his life to the study 
of these minute organisms, was consulted, and diseased grapes submitted to his 
examination. He at once ascribed the cause of this injury to a new species of 
the botanical genus Oidmm, a vegetable fungus or parasite which, in honor of the 
horticulturist at Margate, he termed 0"idium Tuckeri. The genus Oidiam es- 
tablished by Link, belongs to the agamous plants, and is included in the Muce- 
dineous family, (moulds.) It is described as a vegetable parasite preying upon 
living plants, like lice and other animal parasites upon animal species. At first 
this mould forms webby creeping filaments known in botanical language as My- 
oelium. These root-like fibres then branch out, sending up straight or decum- 
bent articulated stems. These bead-like joints fill up successively with seeds 
or spores which are discharged at the proper time to multiply the species. 

EFFECTS OF TliE PARASITE UPON THE VINBS< 

The first effect is geuerallj perceived upon the leaves, which, at their venial 
growth in viucyards, turn whitish, owing to the development of mycelium, (see 
Plate I, Fig. 4«.) creeping first over the superior leaf-surface, eonstitiiting a felt- 
like mass, visible plainly under the microscope alone, then invading the whole 
leaf with rapidity. Sometimes the diseased leaves remain green and smooth, 
but appear spotted; The spots ■ differ much in appearance, and may be dirty 
brown and scarcely circumscribed or confluent ; sometimes they are black, cov- 
ering here and there the natural white down of the lower surface of the leaves, 
according to the variety of the vine. At other times the leaves crisp and curl 
up under the effect of the parasite, then fade and dry up, or turn black from the 
centre to the circumference, and, lastly, drop off, from the latter part of July to 
the beginning of August. 

At this stage the vine is in a state of consumption — for the leaves are to 
plants what the lungs are to animals —and the functions of life are being sus- 
pended at the most important period of growth. The mycelium developing 
upon leaves produces relatively but few branches with seed capsules (spores,) 
whereas, v/hen growing upon the beriies of the grape, these are very numerous. 
When the shoots are attacked by the disease they are covered with spots of a 
variiible diameter, or with large, irregular, often confluent blotches of a reddish- 
brown or even black color. (See Plate IV, Figs. 1 and 2.) Generally the 
spots preserve their primitive color, even after the August sap. 

In the most affected vineyards the shoots look as if burned in different places, 
or as if a red-hot iron had been applied to their herbaceous surface. In several 
instances the same effect took place on the petioles (stems) of the leaves, and on 
the peduncles (stems) of the bunches of grapes. At times the shoots may be 
observed to secrete a clammy inodorous fluid all over their surface. The living 
parasite has also the power to penetrate into the young wood to the medullarj 
canal, when the summit of the wood j texture turns black and dry, and withers 
from the top down to half its length. 

The symptoms presented bj the affected grape are more variable. During 
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the first invasion of the oldium, sometimes before,, Bometimes after its appear- 
ance on the leaves or Bhoots, a single whitish spot may be seen on. a single 
"berry, eniargirig itself hj radiating in irregular directions. ,The myceliuin, with 
its fructifying stems, is limited or .arrested, at times, in its growth, from some' 
unknown cause,; whilst, at.' others,' it is ■seen' spreading with' great rapidity,, 
covering the, entire' smfacC' of the hurries. ' If in, a hunch there is , but one abor- 
tive herry, it will bear' marks of the'' disease;. 'The ereeping branches of the 
mycdium are fixed uppn the skin the berry by, rootlets which do not pene- 
tnate. into the juicy pulp. The mycelium sends up vertical fructiferous 
branches nearly of the same height, and densely pressed against each other, 
velvet-like. These branches are composed of, or subdivided into, transverse 
cells, (see Plate I, Figs. 1 and 6.) The top cell increases in volume, becomes 
ellipsoidal, and detaches itself at maturity, or is carried off by the slightest 
motion of ^he „air. , If the conditions {i, e., the temperature and' dampness of 
the , atmosphere) are' favorable, a second and third cell will ■ follow the. same 
course, (see Plate I, Pig. 2.) ' These cells, called spores by botanists, corre- 
spond to the germs, buds or seeds of the liigher orders of plants. The more 
or less elongated'' spores of the oidimn mould fom capsules, consisting of two 
transparent integuments or skins. The spores are almost devoid of weight, and 
so I'Small that their, length only amounts to the or ^-fj-^j of a millimetre, 

Tiriw ToWo inch, English measure. As soon as the deposited 

Kpmre is favored by circnmstances (i. e„ a moist atmosphere and a tempera- 
ture 'not. less:" than 1^'^ C. or 59"^ E.) it germinates. A' sort of irregular bud 
(Plate^ HI, . Fig. 2^ c) bursts forth at one of the ends or poles of . the 
ellipsoid, elongating itself into creeping, web by fibres, which, at length, de- 
veloping tLemselves into a net work of branehes, form the mycelium. But the 
oidium has yet another way of propagation, or revivifying as it were. If the 
liiyceliuQi is reduced to dry, inert, and almost imperceptible fragments, it coii- 
stiti'ites, wlie'U placed under, proper conditions of v^^armt'h and moisture, a true 
cutting, which soon sends, forth' two or three creeping rootlets,, (see Plate,Tl'I, 
Fig. 2, d.)' These will produce vertical ffuit branches,, discharging- successively 
the ripe 'Spores, as ha.s been already described. ' ' 

The first effect observed of the uiycelium. when adhering to the surflice ef the 
berries, 'Consists ' in producing elevatt-d, brown, (rarely red or bhick). points., 
u'hless .tliey be'' certain, varieties of grapes attacked .tow.ard mjiturity." , Louis 
L.eclerc, ■ in, his report to J^Ionsieur le.Ministre Persigny, remarks: '" Ges'taiu 
learned physiologists, for whom. I have perfect deference, entertain the opinion, 
that these elevated points on the berries appear before the formation of the 
mycelium. ■ ConsUnt obs'eiwa'tibns, extended for .over three months,,' have ' failed 
to reveal to me a single exaniple of such a phenomenon." Suppose this to he 
so, are these slight elevations the result of a developing internal sporule, Or of 
the remoYalof the mycelium? Such apparently trifling facts are of great im- 
portance. The appearance of these elevated points before the oidium proves 
that it is a pre-existing disease— a kind of eruption. These excrescences or 
round swellings (Plate III, Fig. 1, a) Beam not to penetrate the pellicle, and con- 
sequently ^'do' not extend into the cellular tissue constituting the pulp of the 
berries. The excrescences, at first '.very indisthict, proceed, nevertheless, in 'ir- 
regular lines, according tO'; the direction taken' by the sterile base, network o'f the 
myceliiun. ' The' elevated' points are .readily, .sc^en' by the naked, eye,' by Swiping 
off the oi'dium'' with, the, finger, 'or when the L-ittex, ,is' removed by some unknown 
'.(muse, (Plate IV, .Fig.'. 5^'.) .., .These points are' indelibly traced, whether., 'they cover 
the ''whole berry, ' or '.;are distributed: ■in„'is'olated ■ patches and' it , is alw,ay'S''upoii' 
One,,' of these .'punctuated lines,, und ',longitudinall'y, that the pellicle of the berries 
opens. ,., The berries themselves ' afterwards burst, owing,, to the weakness of the 
skin, or the great accumulation of the nutritive, juice within. (Plate IV, Fig. 5.) 
The ceUiilar tissue forming tiie pulp is next torn, leaving the seeds naked. 
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The berry dries up or rots, according" to, tbe state of tlie atmbsphere and the 
more or less advanced stage of tHe fruit. The berry does not always open in 
straight lines, sometimes not at alL In the latter case, the fissure iii the skhi 
ginks in, forming a furrow, at the bottom of which is sometimes found a bluish 
or greenish blue fungus, which is not the Oiditim Tuckeri. 

The berries infected with OidiAW,. Tuckeri, do not necessarily split or bun^t 
open. Louis Leclerc has witnessed them in five other conditions : 1. Simply 
withermj^, with transient softening and final dryness. 2. When the berry is 
only half developed the growth is arrested. 3. In f^pite of the enemy the 
growth continues until one-half to even tbree-fonrlhs of the normal final volun>e 
is reached, when the berries wither and putrefy. 4. The berry down to the 
pedicle or stem is completely covered by a dense, thick, brownish or reddish 
kyer, composed of the accumulated webby threads of the desiccated m?/ce^zw%, 
somewhat of a woody appearance, with none or but few fructifying branches. 
In this case the coating may be removed by a sharp instrument, and still the 
pellicle beneath look perfectly green, and the interior of the berry be in good 
condition. 5. Finally, and most strangely, the berries from their formation are 
covered one-half, two-thirds, or even wholly, with mycelium and numerous fertile 
UemB ; still they grow, soften, attain the normal size, and mature perfectly. 

CIRCUMSTANCES FAYORABLE TO THE INVASION OF THE DISEASE. 

From England the disease passed, m 1847, over the English Cliannel, and 
became visible in hothouses near Paris, Thence it spread over the vineyards 
in neighboring districts, and travelled witii increased violence over the south of 

France, Italy, and Hungary. 

In 18&3 spores of the oidium crossed the MediteiTanean to invade Algeri*a, 
S3aia, Asia Minor, &c., destroying a most important article of commerce and 
ruining the cultivators. Happily the disease seems to have yielded to science 
and huma,n labor combined ; when the oidiiim had been submitted to the scrutiny 
of science, which investigated, named, and classified it, the q^uestion was earnestly 
asked whether this disease was the effect or cause. It is still disputed. Like- 
wise, whether the vegetable fungus or mould, called yeast, is the primary agent 
in starting alcoholic fermentation, as in the manufacture of wine or beer from 
sugary liquids, or whether these vegetable cells, or yeast, are a secondary pro- 
duction, collecting, (owing to the decomposition of organic materials,) as higher 
order of fungi collect, on dead leaves and decaying substances generally. 

To return to the grape disease. Was the oidium parasite a new plant pre- 
vionsly unknown, which installed itself on a higher order of plant, as the grape- 
vine when it is in full vigor and in a normal condition, there to germinate, 
propagate, and live, by preying upon the tissues and sap of the vine ; or was this 
terrible evil brought about by an artificial, forced culture, causing deep-seatecl 
alteration or disease in the ^dne, the oidium fungus or mould prospering while 
disease or decomposition invaded the vine living under entirely unnatural condi- 
tions ] These two opinions advanced by naturalists do not appear entirely settled. 
In searching with due care for the circumstances which favor the invasion of 
the disease, it has been remarked, in many different localities, that it is developed 
principally in rich, low, and moist soils. These are generally infected first, and 
favored by a warm and damp atmosphere, the multiplication of the oidium 
spores is indeed enormous and may be counted by millions. The wind raises 
tliem up in clouds and distributes them every where, even over elevated vineyards. 
This dissemination of seed spores occurs at a period the most dangerous to the 
vine, the stem and fruit being in a transition state, and very delicate and sus- 
ceptible, 

A few remarks in regard to the tendency of forced or hothouse culture, as 
well as of the domesticity of animals, may not be out of place. The mass of 
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mankind are apt to find nothing good in nature but what conforms to their interest, 
Thus we resolutely assume that aoimals or plants are ameliorated and improved 
in consequence of an artificial life inflicted upon them, termed culture or domes- 
ticity, which must contribute to our wants, tastes, and even fancy. But thes 
animals, whose muscles and fat ingenious man steadily increases at the expense 
of the bony tissue ; these plants, whose fruit by the care of man increases in size, 
softness, juice, and flavor, are they truly perfected for theh^ good ?— these un- 
natural, perverted beings, so to speak, whose certain organs enlarge themselves 
enormously, while others growing more and more delicate and impressible, either 
perish or become abortive, and are exposed to disease which their wild congeners 
never contract. Plants do not grow spontaneously and multiply themselves in all 
soils. It is only under favorable circumstances that particular species can flourish. 
The Vitis vinifera, or European grape, will grow on this continent (so varied in 
soil, climate, temperature, &;c.) in California alone. And I am informed by my 
distinguished countryman, the California pioneer, General Sutterj that he sue- 
cessfully raised upon his farm a great variety of trees, shrubs, and flowers peculiar 
to Europe. 

The geographical distribution of plants (i. e,, the locality of their proper exis-fj- 
ence) seems to be determined not so much by the variety of soil as by the 
intensity of the solar forces, light and heat, and the degree of moisture, all of 
which are imitated in our' greenhouses, where we are wont to grow plants of all 
2ianes. ^ . 

An impressive illustration of the almost marvellous results gained by a sno- 
cessful artificial imitation of the conditions required by different species of plants 
for their maturity may be seen at Zwickau, in Saxony. Upon a spontaneously 
burning subterranean coal strata an intelligent gardener built extensive green- 
houses, in which the air is saturated with moisture, and wherein reigns, in all 
resjiects, a truly tropical climate. Here the sugar-cane and coffee plant can reach 
their full development. It is said that the owner sells his large crop of pine- 
apples, alone, for 3,000 Prussian dollars annually. Cucumbers, beans and melons 
ripen within this magic circle at all seasons of the year^. 

When the plant is placed in circumstances not of its own selectiosj and left 
to itself, it disappears, and wonderful artiflcial contrivances only can maintain 
it. Then it acquires new qualities at the expense of conservative forces, which 
the genius of cultivation can never supply. The altered plant can no Ibnger 
surmount the obstacles offered by the immutable physiological laws of geographi- 
cal limitation, and the slightest occasion may sulSce to induce the destniction of 
this artificjal being. Comparisons are generally bad evidence, but certaiii coh- 
aexidns presenting themselves may, nevertheless, throw some light on a ques- 
tionable matter. Count de G-asparm states that the silkworm is now only found 
in the protecting hands of man, who has altered, if he has improved it. The fact 
is, says Boissier de Sauvages, the domesticated silkworm has become so stupid 
that, when placed upon a mulberry tree, it will often gnaw off the stem of the leaf 
upon which it crawls, and then fall from the tree, up which it is never able to 
cUmb. A common caterpillar will never act in this silly way, and if the wind should 
blow it down to the ground it climbs up rapidly again to its selected home. The 
silkworm, as modified by art, will reach its fifth period of transmutation, be lively, 
healthy, and so great a glutton, that, relatively to its bulk and weight, it devours 
^is much food as thirty-six horses, when, alas ! our flne silkworm quivers, twists itself 
in painful convulsions and dies. What is the cause of this sudden disease ? It is 
occasioned by an agamous parasitical plant— a fungus or mould called by scientific 
men Botr^tis basstanaf and by the cultivators of the silkworm " museardine" and 
gsettino," Any one can verify this fact by rubbing a silk wo I'm with a camePs 
hair, brush previously brought in contact with the spores of this cryptogamie 



*Die Schoepfung, by Hugo Kei»sch, Eriangea, 1856, p, 32= 
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plant; It is estimated tliat in France, aloixe, the loss occasioned by this disea'S^ 
amounts to twenty million of francs, or 3,960,000 dollars. Wli^D, where, and 
how it first originated, no one knows; hut it seems very probable that circum- 
stances similar to Tucker's hot-bed culture gave rise to it. The people first 
ixttributed the phenomenon to wdtch craft. ' ^ 

In this connexion I wi^i mention circurns^ that canie under my personal 
observation, showing how, sometimes, unexpected causes contribute to the ^^^^^^^ 
and unexplained formation of fungi or mould, In a village near Zurich, some 
twenty years ago, great excitement was caused in a farmer's house, where every 
article of food containing much starch, such as potatoes, flour dumpliogs, and rice, 
turned red in spots when brought to the table, as if sprinkled with blood. A 
neighboring family was charged with ^wickedly causing this trouble. Bo great 
became the excitement and popular prejudice against the accused, that the police 
had the matter investigated. Experiments confirmed the truth of the supposed 
blood-stains appearing upon cooked starchy vegetables, and the cau^e was traced 
to a sewer passing under the kitchen, It was probably the parasite known as 
the " bldody wonder/' Prodigiuin farince, on account of which many, in a super- 
stitious age, lost their lives. According to Ehrenberg — who lately succeeded 
in infecting in like manner boiled potatoes, dumplings, cheese, and bread— these 
red spots are not the result of a fungus or mould, but are miproscopic aniraalcula&, 
having voluntary motion, and are termed by him Monas prodigiosa. In 1821 this 
phenomenon was quite general in the Rh,enish provinces. We should not hs 
surprised if the potato mould, Botrytis Cperonoapora) which made 

its first appearance as far back as 1842-'43, both on the continent of Europe 
and in North America ; the parasite O'idium Tackeri^ which, from 1847 to 1860, 
infested tfia grape vine, and the Brotrytis hassiana, a plant of the same family, 
which threatened to ruin sericulture, by .boring itself in the living silkworm, 
proved to be the same parasite, modified by cfiaracteristics depending upon 
circumstances and the difference of organisms upon which they prey. 

To return to our proper subject: M. Grontier, of Montrouge, France, a dia- 
ttnguished horticulturist, stated before the National Central Agricultural Society 
tiiat i^LiQ Frankenthal^^ (gross-race or Troi linger) wine stock seemed to ba 
primarily selected by the oidium to feed upon. It has always been first observed 
on this variety by Tucker and others, which shows that no other v/ould more 
likely degenerate by forced culture. 

Count Babo, a Grerman wine-grower of great authority, declares that the Ger- 
mans have committed the blunder of planting the " Frankenthal'' grape in sitorr 
anions not appropriate for it, such as moist grounds, &e. Tviit what is such a 
mistake, after all, when compared with a house heated by stoves, and filled wi:h 
a suffocating damp atmospb3re — -a condition fulfilled in the art of horticulture 
in order to yield fruit in winter, and termed forced cultured Does not the culti- 
vation of the grape from shoots raised in hot-houses point out the road followed 
by the grape disease ? The oidium was not traced first upon the wild grape, or 
on vigorous American varieties, on table-land, or on dry steep declivities. No ; 
it first established itself in an English hot-house; from thence it penetrated like 
establislmients in the neighborhood, and, acclimating itself thoroughly, next 
attacked the artificial vine arbors in the open air. Thence- it found its way into 
the vineyards, and was spi-ead by the wnnd in every direction. In this country , 
the Catawba grape seems to be the only varietj^ that has suffered by the disease, 
and is threatened with ruin at no distant day. The horticulturist has a striking 
difibrence indicated to him in the longevity of peach trees raised from seedlings 
and from buds. The ancient way of propagation furnished healthy and vigor 
ous trees, which (although coming to maturity more slowly) ofteia reached the 
respectable age of fifty years; while according to the second method, trees barely 
reach their tenth year without being attacked by disease and decay. Before finally 
speaking of the remedial agents employed successfully against the grape disease., 
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viG, will give "bricflj a few statements of the ruinous extent to wliicli it prevailed 
The following prayer, ordered by tlie bisliop of Montpeiier, France, to be read 
in all the churches in the diocese, may convey an idea of the terrible ravages oi 
the disease. The following is the translation : 

*' We pray Thee, O Lord our God,, that Thou wouldst' deign to regard the vines' 
with Itindly eye and propitious countenance;' and, that Thou bestow upon thero 
Thy blessing, that ' neither the terrible .consequences of Thy wrath, nor,' any 
noxious disease devour them, but that unharmed and full of delight tlie fruit he 
conducted to a perfect maturity, and happily preserved for our ube." 

Its prevalence in Madeira, where, probably in consequence of the isolation ol 
the country, it did more damage than anywhere ehe, is thus described in the? 
report of Dr. H. Schacbt.* The o'idium first appeared in Madeira in 1852, 
soon after the flowering season in June, attacking both leaves and the young 
grapes, and destroying the first year nearly the total cj-op. In the following 
year it was scarcely less injurious in its effects, and, with the exception of the 
summer of 1856, no wine was produced on the island from 1852 to 1857. As 
late as 1850 the wine crop, according to the tax levied upon it, amounted to 
12,964J- pipes, though in the judgment of those best informed it was double this 
quantity, yet in 1856 only 200 pipes were raised. No kind of grape escaped in 
Madeira, even the American grape, Vttis vu/pina, which before 1856 did not, suf- 
fer, likewise ' became affected. From an oral statement of Mr. Acevede, major 
of the engineer corps at Funchal, the disease liad shown signs of its presence long 
before" this time in Madeira, since old leases from, the .west of the island Ponta 
do Sol contain this article of 'agreement : that if the grape should become diseased 
with a white bloom, the contract should be considered annulled. In Portugal, 
also, some evidence of tbe grape disease has been perceived, but to a less extent. 
The vine is raised in the southwest of Madeira upon espalier franles, formed with 
c^es fastened horizontally, fbur or live feet above the ground, to wooden beams 
'or wall posts. Under the shadow of this vine roof sweet potatoes and other 
usefal vegetables are planted. Before 1852 the largest portion of tlie country 
around' P'unchal, as welLas the western portion of the island, is said to have 
been . covered, with vine espaliers. In 1857 these were seen only here and thera 
Btill later,, the wine stock has been entirely neglected, and in its stead sugar- 
cane and eochineal have been planted. In the northern portions of the island, 
|jro,ducing an inferior kind of wine, and where, consequently, less labor was be- 
stowed upon its culture, the vine climbs upon trees, mainly chestnut. Vine es- 
paliers were never seen here, and although the disease alfected some isolated 
leaves, it never i^ctacked the grape. The 200 pipes mentioned as the product 
. of 1856 ,w^-re derived exclusively from this portion. It will thus be seen that 
Uie consumption of Madeira wine has rapidly dimiaisbed, and that that which 
is now sold as such is not genuine. 

In 1831, Great Britain imported 209,127 gallons or 3.57 per cent, of her total 
wine consumption from Madeira, while in 18G1 it amounted to only 28^749 
gallons or 0.27 per cent, Schacbfc calculated the annual loss of tlie island fi^om tbe 
oidium to be 1,137,990 dollars. The Madeira is replaced in part by the varioiis 
wines of the South Canary islands, or the proper Canaries, viz : Teneriffe, Canary, 
Lanzerote, Fuerteventura, Palma, Gomera, and Ferro, These are situated 
nearer to the tropics and the African continent than. . the North Canary group, 
and all cultivate' wine. In the middle ages Canary wine was. already celebrated. 
We need only allude to the inn ■atFastcheap, and Sir John Falstaff,.to show, that 
even' at that' time , the wine' of the Atlantic islands, was , known, aiid prized, ■ Tiie 
, total crop' of the seven, islands formerly amounted to over 25,000 pipes.' ■ The grape 
disease has dimioished the wine product of the Canaries one-tenth. The same is 
tbe ease with the Western or Azoric islands, which the writer of this article vls- 
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ited ill 1 S49-'50.. ' '.The soil, like tliat of tlie Oaiinrles, is' en tirelj volcanic, aiid'prob- 
aljiy 'bull a few inches deep j ,.to prevc:nt.it . from ■being blown off by the/wiod,' the 
viaejards are divided by stone wails into small -squ'ares, and produce enormousl j, 
a bottle of fine wine selling for about ' four cents. The island of Pico alone 
yielded .annually from,15,000 to 30,000 pipes of v/ine. Also the other islands, 
.Terceira,, ,:St. Migueh Fayal, St. G-eorge, and Graciosa, produced , splendid wines 
principally exported to North America and Brazil.' " Vigorous'" efforts " h.ave "of 
bite been made to again increase the wine culture in these western islands. 

REMEDIES FOR THE GRAP'E 

In the face of the wholesale destruction of so important a plant as the vine, 
numerous means were resorted to, purporting to be effectual in arresting the rav- 
ages of the disease. T wo of these were s accessfuUy ernployed. The use of the first, 
viz,, pulverized sulphur, is attributed to an English gardener at Ley ton, named 
Kyle. M. Gontier, near Paris, has improved the efficacy of the remedy by in- 
venting a small hand-bellows, by means of which the powder is forcibly ejected. 
Yv^hen signs of the disease show themselves, sulphurization is resorted to at once. 
It is. a g-ood plan to apply the sulphur when the leaves and fruit have previ- 
ously been covered with dew% or sprinkled with water. The berries which are 
already affected at this time remain stationary, while the remainder attain mar- 
turiry without any farther trouble. Microscopical examinations have revealed 
the highly interesting faci:, that in the vicinity of every sulphur granule the 
cellular texture of the oidiuin withers and dries up ; further, that spores already 
ripe are destroyed, and that others are no longer developed. In what way the 
suiphur acts, it is diincalt to explain, considering its. insolubility in watei. 
Whether a gradual oxidation and formation of sulphurous or sulphuric acid en- 
sues, or whether simply a slight volatilization of sulphur (sulphur gas) takes 
place, h not proved. The latter assumption gains ground from the ftict that 
hothouse gardeners observe highly favorable results from simply strewing sul- 
phur powder upon the heating pipes, having a temperature of 60° to 70^ 0.— 
140^ to 158° Fahrenheit. Furthermore, experience has shown that during hot 
weather, and under the infliierico of the sun's rays, a quicker destruction of tlib 
Oidiiim takes place. There is no good reason why solid sulphur should not, 
like welter in the form of ice, volatilize in a small measure. Ho v/ever this may 
be, a siogio srdphuriaation is rarely sufficient to arrest the disease. Some spores 
escape its action, and their rapid development must be prevented by a new ■ap- 
plication within three to four weeks' time, until the growth of the grape is pei?:- 
fected. This proceeding is practiced now, almost without exception, in the 
south of France and in Italy. The use of sulphur has become so great that the 
French government w:xs> induced to lessen the duty considerably on its impor- 
tation. Although sixteen pounds of sulphur may suffice for nearly two acrea 
of .grape-vines, yet its consumption in. this v/ay almost equals the .quantity emr 
plQy ed in the manufacture of sulphuric acid and of gunpowder. j3y the sys- 
tematic use of sulphur for years past, the oidium has been almost entirely aani^ 
hilated; and it is asserted, besides, that sulphurization promotes essentifiliy the 
increase in fi'uit, (as also in the case-of fi'uit trees,) but in this respect the effect 
may be ecjiialied by substitutes in, powder form, as, for example, the dust from 
the roads. Experience ioD.g since taught that fruit trees and vineyards bear 
most plentifully whoa situated on much -freq^uen ted and dasty roads. 

TREATMENT OP THE VINES WITH HYDR(>-SULPmDB OF LIMS. 

,I)oetor Turrel, during the first days of the 'month of June, 18.52, noticed 
the appearance of the oidinm Tuckcri on his own farm, comprising about thirty 
acres, in the district of Toulou, France, and resorted at OBce to the use of hydro- 
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stilpliitle of lime. The first trial proved successful. The leaves tiirned green 
once more, aiicl tlie berries resumed their former brightness. The sprinkling 
was then resumed ; the weather at the time was calm, and the atmos|)h(^re w^arm 
and sultry. The method of proceeding .was as follows : Two men carried, by 
means of two long poles, a wooden vessel containing about twenty-five q_uarts 
of hydro-sulphide of lime; the liquid was poured into buckets, and passing 
along each row of vines, the leaves and grapes were sprinkled by means of a 
broom dipped into the mixture. Those branches which were prostrated on th@ 
ground ¥^ere raised and brushed over with the broom* Cypress brooms proved 
the best. 

Eecipe for pre-paring Jiydro-sulpJiide of lime. — Flowers of sulphur, 68 
oUTices ; iime nearly slacked, same qnantity ; mix and knead together thor- 
Oiighly; add three to four, quarts water. Boil the whole in an iron kettle 
for ' about ten minutes; allow it to settle, and decant the liquor. Pre- 
served in well" corked bottles it will keep several months. In usiiig, one quart 
df this preparation is poured into one hundred quarts of clear water, stirrirsg the 
iXtixture meanwhile. With one hundred qu;irts, one hundred and fiivj yards of 
espalier may be moistened. It will be found necessary to repeat the operation 
two or three times before the blooming of the vines, and a last time when the 
berries begin to form. There is good reason to believe , that the compound 
formed in -gass- works, by the purify i;-g of the gas from sulphur, eoald bo advai> 
tageously employed in the place of that mtmtioned above. 

According to Dr. Engelmann,* a reliable botanist, there are two species of 
fungi destructive to our American vineyards, both of which he regards as dif- 
ferent from the European parasite, Oldmm TuckerL The first species, Botrytis 
tiiicula, of Berkley, is very similar to, if not identical with, Oidium Tuckeri. 
It makes its appearance in the latter part of June on the lower downy surface 
'<if the leaves. About the same time it appears on the pedicles, and afterwar(L3 
on the young berries wiien they are about the size of peas, or sm^aller. Dr. 
*'Eng^;.lffianiL never saw it liR full-grown berries. Those attacked on their sur- 
face, or 'OR the, pedicles, soon fall oif; hut the most material damage is done by 
tliis *' mildew" infesting the leaves, whereupon the greater part of the berries 
gradually tarn a yellowish brown color at their base, shrivel froin that point, 
assume a club-shape, and at last dry up entirely, still remaining adherent to the' 
"W'ithci'ed racemes. This is the hrown rot, so well knowa to cultivators of grapes. 
The second kind, the Mack rot, is brought on by a very diiiereut iuagus, which 
Dr. Engelmaim thinks is undescribed as ye.t, that is, that it is a new species. 
He says it belongs near Ehrenberg's genus, nmmaspora, and ought to bear the 
name of ampelicida. It inakes its appearance only on nearly full-grown ber- 
ries, exhibiting in the first stage a discolored spot on the side, (but never at the 
bfise of the beiry,) about two lines in diameter, with a dark spot in the centre. 
This spot soon becomes light brown, and remains so, while the surrounding part 
of the/ berry gets darker, and exhibits under the microscope a rough or pustu- 
lous surface. Gradually the berry shrivels up and becomes black. The indi- 
vidual fungi are little spherical bodies (from 0.07 to O.iO of a Ime in dii*meter) 
formed beneath the surface in great numbers, which, developing, elevate and 
at last burst the epidermis. They then open at the apex by a small jagged 
hole, and, shrivelliug ¥/ith the berry, eject a more or less curled or twisted 
thread which, when moistened, becomes gelatinous, and shows the innumcrablQ 
oval spomles, (from 0.004 to 0.005 of a line long,) each, imbedded in mucilage. 

.Whether different species of grapes contain also diiierent species,, of parasites, 
■or 'whether the "'same' fungi, under 'different circumstances, relating to food and 
meteorological alterations, assume a different form, the writer must leave unde- 
cided. It is true, that in the animal kingdom the different species foster different 

* Tra,nsael;ioiis o,f tlie Academy of' Science, a-t St. Louis, voL II, X,863* Extract by Prc>- 
fe^ar Sillimaii, in tke, lioxEicUlfcuxist, yoL XVIII, p. 304. 
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parasites, so iniicli so, that tlie examination of tliese animal parasites often af3s 
in the (letermiiuition of tiie species. 

To return to fclie grape disease. We guard against its attacks on this conti- 
nent by precisely tlie same means as suggested for a cure in Europe— that is, by 
tlie use of sulphur. 

In DiBglpr's Ii^oly technic vol. CL, Ed. 1858, p. 146, is the folio wipg 

extract from M. Mares in regard to experiments upon the grape disease : 

The following advice in the treatment of diseased vines will prove of great 

advantage: 

^' 1. The diseased vine needs special care, the ground well cultivated, loose, and 
porous, no weeds. Everything that impedes the growth favors the development 
of the disease, as had pruning, insufficient hoeing, &c., &c. 

The appearance of the fungi destroys the growth. This must, through fos^ 
tering care, be restored, and sulphur applied against the oidium. 

" 2. It is better to apply sulphur too early than too late. 

3. Sulpluirization of the plant at the flowering season proves the most 
effective. At this stage it seems to have a salutary effect upon the growth also* 
I thought that I observed in 1854-*55 that vino stocks that had been sulphu- 
rized bore better than others not so treated. 

4. The sulphur must be applied carefully and thoroughly to all parts— tlie 
wood, the leaves, flowers, and fruit, and must not be sparingly applied. The 
powder is blown upon the plant from two opposite directions while passing 
entirely around it. The application has been effective when the leaf or fruit 
held towards the light appears covered with the sulphur-dust. We must not 
overlook the fact that sulphur destroys the oidium only by being brought in 
contact with it. 

A vineyard that has been recently sulphurized must remain at least 
several days before hoeing. The flour of sulphur falling to the ground in 
part volatilizes by the hot rays of 'the sun and condenses on the shady parts, .of 
the vine stock. In this way the sulphur may reach many points that have 
escaped the blowing process, and this advantage would be lost in burying ^hs 
sulphur by too soon hoeing. 

6. If tiie sulphur is dissolved or diss"pated by the wind and rain on tlic smti.e 
day it is applied, we may wait several days before a second sulphurizalion ; fo"r 
file first supply, in spite of the rain, is effective, provided the tei!3pe.r:xture is 
16° to 20^ E, = 68^ to 77° Fahrenheit. If the vine stock is well supplied with 
leaves, as in July, a strong heavy rain does not prevent the efTect of the sulphnr-) 
for it adheres so firmly to the surfaces diseased with the oidium that water can 
only carry it off together with the fungi or mildew. In this res])ect; a rain do^s 
BO harm after the 1st of July. 

*' 7. The requisite srdphurization should not be postponed on account of tlie 
wind, but more sulphur should be applied than in calmer weather. I have sul- 
phurized vine stocks that were but little developed in the month of J ane, and 
they did well. 

*' 8. The effect of the sulphur may be judged of in the course of ten days after 
the operation, (for we must allow time for the growth to assume a normal cqb- 
dition and develop itself.) 

"9. Sulphur is no absolute protection against the disease, for it does not pre- 
vent its formation, and the process has to be repeated at regular intervals. . It 
acts more as a remedial agent than as a preventive, and we must, therefore, vi^aii; 
for the first signs of the disease before we resort to sulphur, so as not to apply 
the remedy uselessly. 

"10. After the tenth of August, in the climate of Montpelier, France, the effect 
of sulphur upon the blue grape that has been seriously affected with the disease 
is no longer perceptible. If the disease is absent until the formation of the 
fi.liit, there is less liability to its occurrence; but if it happens to attack -the 
plant and fruit at this stage, the remedy is less effectivo. 
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^■'From the preceding instractions it will be seen tliat "tlie timelj application of 
siilpbiir before and after July 15 (takiDg this date as the mean) Yvill protect 
tlie vine from tlie oidiiim until tlio ripening season. Ex[)eTience has annually 
established this fact since the appearance of the grape disease, 

'''1.11 the department of Herault, France, the formation and, development of the 
fruit takes place from the fifth to the twenty- fifth of August. Any time of the 
day will answer to apply the sulphnr, in case it does not rain, but it pi'odoces 
the same effect upon either a dry or moist surface; and if the temperature is not 
below 20^ 11, ™. 77^ Fahrenheit, it will destroy the oidium when brooght in con- 
tact with it. The most favorable circumstances for applying the siilpliur, to act 
tjuicklj and cSectivel}^, are a warm sunny day and a gentle breeze, aiding the 
distrilintion of the sulphur^ aud enabliug the surfaces to receive it, It adheres 
fiinilj where^ the oidiam develops itself, for^ the latter presents a velvet-like 
surface that receives and tenaciously liolds the flour thrown upon it. 

My auinial use of sulphur per hectare, (2 J English acres,) was in the month 
of May, 15 kilograms, (= 30 pounds f) June, 50 kilograms, (= lOfI pounds;) 
July, 70, kilograms, 140 pounds;) costing me, together with the labor, 
(performed' by women,) 50 francs and 45 centimes, (= to less than ten dollars.) 

If the sulphur used is fine, (like fiour of sulphur,) it spreads better and 
less is required." 

Plate L 

Figure 1.- — a a, wehhj, eterile filaments, or mycelium; 6 5, fertile, erect,, and 
articulated filatacnts ; c c, spores, or seeds, in a coudition of vigorous vegetation. 

Figwre 2.— Three spores havii^g reached their maturity simultaneously. 

'Figure 'S.-— -a a, mycelium at diiieient stjiges; h Z>, erect branches. 

Figure 4. — a a, sterile filaments of mycelium at the left hand; c c, spores 
Eidheient and detached, according to Dr. Montignie. 

Plate IL 

Figure I.- — Small grj^pe of retarded growth and infested by the oidium. 

Figure 2. — Fragments of this grape as it looked when inspected, Oc;tober 10, 
1852 ; <2 <2, myceliuna; Z> 5, erect filaments; c c, spores. The oidium appears 
weakened ; the filaments are drooping. Temperature rather cool. 

Figure 3, — d dy fragments of dried up filaments. 

Plate IIL 

Figi{)rel'.—a'a,fm^^nt^ of the pellicle of an infected berry, but free or 

disentangled from the oidium. The thin slice of the "berry exhibits 'the elevated' 
points'' described in the text ; h h, cells of the pulp' below the pellicle. 

Figure 2.— d d, fragments of the 'dried up mycelium. When placed in a 
moist aimosphere, below 59"^ Fahrenheit, they tln-ow out radiating filaments, 
a a a. 

Plate IY. 

Figure J-.— -Herbaceous fragment covered at a a with black spots. 

Fignre2. — Woody fragmeat in August, showiug reddish spots, having re- 
mained stationary since the invasion of the oidium. 

Figure 3.— Fragment of a growing berry, appearing punctured when freed 
from^the mycelium. . , '■ , ' 

jP^^«/re 4.~Small portion df a bunch of grapes partially infected at the be- 
ginning of the disease- — ^the first of July. 

' ' Figure '5,' l^mo berries,, the, pellicle of v^'-hich bursted longitudinally;' a third 
exhibits the' radiating points ; ' the mycelium has disappeared. ' ■, ' 

The observations and drawings of Phites '2, '3, and 4' were made by, Gu^rin ' 
M^neville. The first three plates represent the obj exts magnifiecl 400 diameters. 
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iNciuiRV has been made in different sections of tlie country for practical 
informatiQn concerning madder, its qualities, tabits of ' growth, culture, and pre- 
paration for market. Petitions to Congress have been, submitted iipon the same 
subject, and congressional inquiry has been directed to it. Wiiile it is not 
deemed a very promising crop for American farmers generally, at present prices 
of labor, it is thought worthy of a brief treatise, for it is quite poesible, iii 
central or southern States, near toTOs having available supplies of labor 
at the precise time required, that the crop may be caltivated to advantage, 
especially with the use of improved economic modes of culture and labor-saving 
machines. " ; 

, PROPERTIES AND USES. " 

Madder {Ruhia tinctoria) li^s long been cultivated foi* the dye extracted froin 
its roots. The Greeks and Romans 'USed' it tvv^o thousand years ago..' It .was 
called TuMa hj the Romans, and by several different names by the Grreeks, one 
of which, vcBrtintia, has given the French word garancCy by which the plant is 
distingnished in France. One of its extracts, peculiar to that country, is largely 
imp()rted into this country, and called garancine. 

There is a difference in the intensity of the coloring principle in madders from 
different localities ; and, as generally stated, there are two distinct principles-— 
alizarine, red, and xanthine, a yellow color. Some have recognized still another, 
jmrpurme, insoluble in water, obtained by treating the powdered root, when ex- 
hausted of its alizarine, for some hours in a hot solution of alum, with a little 
sulphuric or hydrochloric acid, by which a precipitate is obtained soluble in 
alcohol, and yielding purpurine by distillation. The primary coloring principle, 
ciUzarintyS.^ obtained by mixing madder in fine powder with an equal v^^eight of 
sulphuric acid, and allowing it to remain a few days until all the vegetable elements 
but alizarine are carbonized, when the acid is washed out with water, the residue 
digested with cold alcohol to dissolve, fatty matters, then dissolved in boiling 
alcohol, from which the coloiing matter is obtained by distillation. It is without 
smell, insipid to the taste, neutral to test papers, slightly soluble in cold water, 
but soluble, in ether or alcohol in all proportions. The aqueous solution is of a 
pure rose-red cplor ; the etherial, a golden yellow. Sulphuric acid gives a solu- 
tion of a blood-red color. Xanthines the yellow coloring matter, is soluble in 
water and alcohol, and sulfih uric acid produces a green. It is probable, after all, 
that these products are all modifications of one coloring principle. It is used for 
coloring cotton goods mainly. It does not answer well for silks, not affording a 
color of sufficient brilliancy. It is very useful and convenient in calico printing, 
on account of the differeilt tints obtained by the use of different mordants, in- 
cluding red, purple, yellow, orange yellow, . 

It has been shown, by analyses made by Mr. Carnes, in Lowell, Massachu- 
setts, that the ashes of the French madder of Avignon contained 32 p.. -' cent. otV 
carbonate of lime, while Turkey madder yielded but l8, and a Massa Inisetts 
product ^3 per cent. To this fact he attributed the superiority of the Avignon 
madder, believiug that a portion of the minei-al had been mixed with the root 
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in grinding^' ■aiid iioldiiig tliat; a "similar admixture would make ours tlie' , best, 
madder in the world, from the fact tliat the introduction of five per cent, of chalk 
into the home product had produced a result equalling the Best French madder 
'dyeing.. . ■ . , ^ ' ' ■ . ^ , ■■ , . ■ 

■ \ .■frtiPORT!^. ; ■ ■ . ■■ , 

Twenty years ago the imports of madder were, sp coiisiderable as to induce 
experiments in its cultiAre and preparation. From a statement made in 1848 
there was imported into New York in eigiiteen months from January 1, 184-5, 
and into Boston, Philadelphia, and Baltimore, in twenty-one months from the 
'same 'date, an aggregate of 16.,804,71o pounds^ costing $1,620,415, or about ten 
' cents, per pound. , " ,', 

'.,,., In' tlie 'Statistics, 'of the 'Commerce, and navigation, division of the treasury, .from, 
which the following table is compiled, the quantity given for the lirst three years 
(though' the .class is not specihed) is presumed' to he 'Aground or prep,a',red/'' ,' 



Statement of imports of madder into the United States froiri 18t)5jo 1864, 
■ , . inclusive. 



■Years. ' 

' "''" ,'"'' 


'■ ' 'EoOt.;''^ ', 


G round or prepared. 


, ■ ' Extract. ' ', 


''' Total."",': 


Pounds. 


Dollars. 


Pounds. 


Dollars. 




.. Dollars. , 


','' '''Dollars. ',',, 


1.855..,..',.. 
i'856:.----. 






J0,652,:548 

■ 2.0,'847;472 
."' I.4,113,:'425 
,643, 642 


851,979 

1,'67I,805 

■ 1,375,472 

'2,"j\5rv463 
■■ ■784„,671 

■■ 174,645 
615,713 
525,419 

■ . ■ 542,.174 






''.''851,979 
' ' .1,671, '8'05 

'" 1,375,472 
'"■'', 762,) 353 

,.' '2, 353, 349 
''1,370,280 

,',' ■ *280,280 
'"',',752,119 
,', .'777,802 
'.' ,830'.,'" 872 


1857..^-..; 
]'858....:- 
1851')..---' 
1860..-.-., 




.',."78,'.i44 
■' '44,138 
.: 35,911 

'■ "806 
;J:7,.955 




'"','."4'0,'567 
'. 152,'808 
' 585, 698 
,"96,'926 
.118,,' 451 

', ,1249,' 867 
,242,385 


1861.--...' 
1862. , 


"',■9', 9,11 
248, '533 


. :i,5'43v'74i 
6,283,822 
5,752,822 
7,491,931 


.'392,256 
■ 590, 992 
1,236,317 


Total' 


531,370 


46,313 














"':il,'.026,311' 















In cludmg- liidia madder. t Including extract of logwood also. 



'.„ .,The largest ,portion',. of this importation, ,comes''from ,,Franc,e.,'' '."...Holland,.', Bel- 
gium, ."and" Turkey ,'.fiirnisli,'m'Uch ,'of the remainder. ' ,Tiiese ,, prices' ,ar'e„, those' o,f 
"the ' countries "fr.om'''which the "import co,,me'S, arid represent,, gold'. „values.' ,' 'The 
„ present' c|Uota,tio,ns in New 'York v':i,re : Dutch, 7-4^''to,,S-| cents; .French," ,7-J"',t'o 8'|- 
,'cents,, in 'gold. . '„ ,'- , , ,' ', '^ ,, ,, 

"" , I't'is stated "' that, th'e". 'demand', for madder .is less,, ■■than;." formerly; in proportio.ii 
to the amount of manufacturing done, in consequen(ie of the substitution of ana- 
,,iine''d.yes. extracted '.from coal-oil or .pe.troleum ; . and;, the .'price 'has' 'been.' soine-".' 
'.what.' reduc,ed' at,, th© 'game time/ ■Twenty years ago,, the', price was about; ,te,n 
cents per pound. In 1864 the root was bought abroad, in gold, for eight cents 
seyen nlills, and the prepared for seven cents tvvo mills per pound. In currericy, 
however, ill our ports it must have commanded at that time little short of twenty 
cehts. The same fact must be taken into consideration, to some extent, in esti- 
mates of probable prices and J)rofits in th 

In 1865 the impbits were nearly all from France, in the form of extract and 
,'g,ara.ncine.,. '''Qur F.rench; corre'spo'iidqnt gives the 'process , of ' maki,ng .garancine', 
at Avignbn. It is first washed to separate the yellow coloring or xanthine. It 
is then boiled with fifty per centum of sulphuric acid at 66*^, to render the fibre 
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soluble. Again the acid is wai^hed oat, o.nd it is pressed, dried, and ground. 
The water of the first washing, by fermentation and distillation, produces a very 
strong alcohol used in the arts. 

CLIMATE AND SOIL. 

A mild climate is essential to the best growth and highest development of its 
peculiar properties ; yet it is cultivated throughout a wide range of climate — 
on the East India coasts, the shores of the Mediterranean, and upon the north- 
ern (lerman coasts. All of our middle, southern, and western States afford a 
climate suitable for the culture. 

A rich and deep dry soil is required, with a good proportion of humus ; and 
if a decayed grass-sward is selected, it is all the better. If rich and deep, so 
that the roots may readily develop and spread, a soil inclining to sand may be 
better than stifTer soils. In France it is grown in all kinds of land, but in soiis 
too dry or sandy it is said that "the root remains small, produces little, and 
after trituration Las a very light color/' 

The roots, which are long and crawling, ligneous, and divided into branches, 
are yellowish in color and of an astringent taste. In light soils they are small 
and of a red orange color when dried in the air. In soft, h'ght, rich lands they 
are grayish in color, but dusky red when powdered. In France the root is ex- 
tensively cultivated, especially in the department of Vauchise, where an exten- 
sive area, formerly swamps, and lightly esteemed by the proprietors, has been 
drained, and now commands a high price, and produces an excellent (quality 
of madder. These lands contain a very large proportion of chalk. IJn- 
drained or badly drained soils are entirely unsuitable to its growth j and, there- 
fore, heavy uplands, tenacious with a stiff clay, are found to be unprofitable for 
such a crop. Eiver bottoms, not clayey, and especially ** second, bottoms," 
which contain a rich, light lo^m abounding in humus^ are employed to advantage, 

CULTURE IN ZEAMND. 

In Zealand it is grown upon alluvial bottoms deposited by the sea, which 
are highly alkaline and silicious, and produce a root of yellowish color. It is 
propagated there by shoots or sets planted in May, in rows two feet apart. Clean 
culture by weeding and covering in autumn is pursued, and the roots are taken 
up and dried by means of stovtis, and are a second time dried before being 
ground. 

The yield in Zealand averages 2,350 pounds of powdered madder. The winter 
being severe, the roots are oftentimes taken tip at eighteen months' old. The 
product is less in such case, but the nsk and trouble of a second wintering is 
avoided.^ ■ 

CULTURE IN. FRANCE. 

In the French department of Vaucluse it is grown from seed in a chalky allu- 
vial deposit, and is sown in beds five or six feet wide, with a space of eighteen 
inches between the beds* In November of the first year, the young plants are 
covered two or three inches with earth taken from between the beds. In the 
second and, third years the beds are carefully weededj and the foliage cut for 
forage when in fiower. The roots are dug in August or September of the third 
year, and simply cleaned if the earth is dry, but washed if so damj) as to adhere. 
In; digging, the earth is, loosened: by a spade or fork, and the roots arc drawn, 
piledj-'diied in'the. open air,: a 

V" The Department of Agriculture has received,', ■.through the courtesy' of 'the 
Secretary of State, several communications relative to the French mode of culture, 
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foinyarded bj Consul Geo. W;Viui Home, fronj Marseilles^p by praictical 

operators of that vicinity. 

ErorQ one, of tliese comriiiimcations — tliat of Moiis. 'A. de Spejr, of Avigiion— 
tlie following extracts are made, detailing the experience of many years in the 
cidtivation of madder in the department of Vaucl use ; 

" Gompbsition of the best soils : 

Band..,./.;.,;,,;'. . .V, . . ' 40,8" 

Lime:". ; .', . . .■' ■ . . ...... . .... , , .;. . . , . ,> ' 2. 3 

■Clay.,. /, / . . .......... 53.5 

Humus , 4 



100 



' Of an, inferior' quality. : .■ , .■ ^ 

Band..'.'.'.'.'-....,.. ....... .... ^2 

Lime ................. • 3. 5' 

Clay. .■.^ . . ..... V \. . /. . . 73 

'Humus; ... ,,. . . . , , . : . , L 5 

■.,;' ; . ■ . ■ ,■ ■■■■ ■ ,-'■'■■'■ ,'100 , 



,'. \ ' S<^ed.— Tlie .sec'd should be . perfectly dry an,d', free from, ' fermentation. TIiq 

\seed pi', 'the palnds,. is , nuich better than that of the. roses.,,". One,, may preserve , it- 
,'iaa good, state, for "two years by keeping it ,in' a dry place. aii,d siibjeGting.it ,to'a,' 

; ithotougb ventilation. ' ■'''.■',■.■■/ ■ ■'■■'■':''' ■.;■''■''','',,■.''''''■''',, 

'''■^]S€)wing.—A rid,ge.,', .of ,ei'ghf .or^.tiine inches 'wid'.e ' and' one and' „a half-. incli 
,deep., .i s .niaxlc .' wil h."'.',a "spade a.nd sowed. At. a ' distance ..of. two ■ inches '■ . another ' 
'ri.dge, '.of the same ,Bize,,.is ruu, having care .to,' cover, the ., seed, of the first' „.rid'g'e,,. 
with the eait'h.takeit .fro,m the.'',' second,, arid' so ,011, to. 'the comj3letion' of the",. third ' 
ridge, ,' ,T.hese three, ridges form.', a ,platband,' "about three , feet' wide,. .'.separated 
.'from^;e^,'cli .'Other by 'a space', .one and 'a half feet in, v/idth, left ,as .a ,pat,li for the.'; 
laborer in weeding. From, this path also is taken the earth to cover the plants 
in aiittimn, when thfe leaves are dead. Eor the sake of economy these paths 
are sometimes planted with' potatoes, beets, &c., but each extra plant should be 

; put 'far' apart ■' ' ■'■■,■''■. 

,. '■ ," ".If ■.',tlie ■earth;'is';w^ell ,pulverized, instead of, the Seed, being', s.b'wn^' one had 
better plant roots of the preceding year's growth, as crops obtained from the 
plants .display, much finer 'roots th'an when^ raised"' 'directly froni,;th'e s.ee,d'.: .But', 
if the ground is not friable, but hard and clayey, the plants would not grow 

''well, 'and possibly would .not take', at all., In tbis case 'seed. niust be. so, wn. " An ^' 
acre^' of' maclder 'produces seed, sufficient for three.." or four acres ''of sowing.,'"^ .' r 
," T'r(^'^splcmH-7rg .—Wm' ih^ transplanting of TOots, as' indicated .'above, ridges, ', 
about three feet wide and three inches deep, are ixiade, and the roots laid therciin 
just free froih each other ; and between these ridges an uncultivated space is left, 

'. as , in ''sowing. :'; ;. '''■„:'■ " ,',',',' ■ ;'""',■,'.■ '■';,^ 

." . , " TFccyZ/??^^-,— -The ,. seed is sown, or .'the roots transplanted; in 'March, aiid,' gre'at 
care must be observed in keeping the' land free ' from weeds ; the paths, a|so, 

' being. .attended'..' to ;in_ this Tcspect^ ■ ''.'..,,' '■■.■',■:; '.'■.' 

^-^'^ Irrigatwn.- — Wheii the land is dry, from drought, it will be necessary to 
water it by irrigating the intermediate paths, if possible. Slimy water is pre- 
ferable to clear water for this purpose. V 

" Coz;er?7z^.— In autumn, when the plants lose their verdure and tiirn to a 
grayish tint, they must be covered with one and a half or two inches of earth 
taken from the paths. In the following spring the clods must be broken with 
a. rake,'.". .■ " .,: "'■ r.' ■ . , . '.■■ ;. ^ 
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" J)igging.~^h.e mfiddLev cultivated in stroiig, diy soils may be removed in 
tliree years, and from wet lands in eighteen months. Thus the madder of the 
mountain requires three years to mature well, while the paluds may be dug in 
from one and a half to three years. The roots should not be extracted until 
the seed has been produced. Some cultivators, who are pressed for the moneyed 
results of their labors, do not wait for the seed ; but the madder thus prematurely 
''gathered IS of W'^^ , ' , ; ' 

" The ramifications of the stalk are first cut, dried, and threshed for the seed ; 
the straw, or refuse, is saved as fodder for cattle. The roots are then dug with 
the spade or fork, and as their length will average one a;nd a half feet, it can be 
seen that their removal leaves the land in a prepared state for some other crop. 

'^ Drying.— Wh&n. dug they are spread on the aire, (usually a level spot of 
ground paved with brick,) where they are dried by the action of the sun and 
air. When the larger roots may be easily broken, they should be heaped up, 
so that the smaller tips fpettis cotitsj may become thoroughly dry. G are must 
be taken that this place be free from dampness. 

Tritm^atioTi.— When tliQ roots are sufficiently dry they are embaled and 
sent to the manufacturers, where they are stored in a well- ventilated granary. 
It is taken from the granary in proportion to eacli day's demand, and, having 
caused it to lose 15 to 16 per cent, of water in a drying oven, it is passed under 
a large mill-stone and ground to powder. The bolters keep the coarser portion 
for a second grinding." 

The following are extracts from the statement (recently received) of Messrs. 
Imer J3rothers and Leenhardt, relative to the ex;penses of ctiltivation in the dis- 
trict about Marseilles : ' „''■'' 

Exjyenses per hectare (two and a half acres) hy inanual lahor, 

. FIRST.,' YEAR.' ' 



Soft soil, (paluds.) 



Compact soil. 



Days in winter for breal<ing- or ploughing. 

Manure, (clung, ) wagons of . . . j 

Carting . - - - 

Seed, kils . — 

Sowing, days' work of men and women. . 

Weeding, days' work of women.. 

Covering in summer three times , 

Covering in winter, fixed price . 

Rent of land . - . ... 

Interest at 10 per, cent . - i..., ., 



44 at frs. 
22 at frs. 
22 at frs. 
85 at frs. 
B at frs. 
66 at frs. 



2= 88.00 
20 = 440.00 
6 = 132.00 
4= 34.00 
3= 24.00 
1= 66.00 
34.00 
24.75 
165.00 

1, 031.75 
103.17 

1, 134.92 



90 at frs. 
22 at frs- 
22 at frs. 



2 = 180.00 
20 = 440.00 
6 = 132.00 
34.00 
24.00 
66,00 
34.00 
■ 24.75 
132.00 

' 1,090:75 

. loaoo 



1,199.75 



SECOND YEAR. 



Weeding.. ....... ... 

Covering, one in summer . 
Covering for winter . , ^ . . . 
Eeiit of land 



Interest ----- - . 

Interest first, year ■ 



Frs. 22.00 


Frs. 22.00 


12.00 


12.00 


24.75 


■ 24.75 


165,00 


132.00 


223.75 


' '190.75 


22.37 


19.07 


101.62 


1Q4.75 


347.74 


314.57 
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UHIRD YEAR, 



Harvest, days' work 

Drying and packing, quintals, 110 lbs, 
Eent of land ^ . J . . ...--^ . 

Int. of capital of first year for six months 
Interest of capital of second year 



165 atfrs. 5 = 645.00 
77atfrs.l.58 = 121.66 
165.00 



781.66 
51.58 
11.18 

844.42 



244 at frs. 3 = 732.00 
55 at frs. ~ 66.90 
132.00 



950.90 
54.50 
9.53 

1,014.93 



RECAPITULATION. 





Soft soil, (paluds.) 


Compact soil. 


Third year - - . . . , - . ^, . 

Cost per quintal, (110 lbs) , . . _ _ _ _ . 


Francs. 

1,134. 92 
347.74 
844. 42 


Dollars. 

217 90 
' 66 75 
162 J2 


Francs, 
1,199.75 
, ^ : 314.57 
1,014.93 


Dollars. 
230 35 
60 39 
' 194-: 08 


.. 2,327.08 
30.32 


446 78 

5 82' 


2, 529. 25 
45. 99 


,■485^62 
' ,8 83 



^* It is foitnd, in taking a piece of ground of great firmness arid of et prodiictive- 
jip^i of 33 (j[uintaiix of root per hectare, that the expense will amount to only 
^^u.40 francs per quintal, (110 pounds ;) whilst in lands of less tenacity there 
will be a yield, say, of 55 quintaux, which would reduce the cost of the iirst 
crop'to '15'. francs, the quintal.". 



ITS CULTURE IN THIS' COUNTRV. 



The plant is found to be very hardy in this country, is entirely exempt from 
injury by insects, and not liable to suffer from drought in deep soils after the 
first season. Twenty years ago it was produced to some extent in so^ne por- 
tions of the country, especially in Ohio. Some of the most successful cultivators 
reported a product of 2,000 pounds per acre. A Mr. Joseph Swift, of Birm- 
ingham, Erie county, Ohio, for several years engaged in its production, with 
profitable results for a. time at least. The following is a statement of one of his 
crops, as reported originally by 

By 2,000 pounds of madder, at 15 cents per pound . . . ... . . . . > . . . . , ^300 00 

Contra.— 'To 100 days' work, at 75 cents $75 00 

To use of land four yea,rs, at $4 per acre. ...... . . 16 00 

^ , To grinding, packing, &c. ... J- / 9 00 

■■■■ ■ '■■ ' ■■1OQ..0O'' 



Leaving a profit of - . . . 



200 00 



Its cultivators have soirietimes met with; loss from drought soon after planting, 
Tlie:great length of time req^uired for maturing the, crop has been a great draw- 
back to its cuitivation, especially if coupled with ill success through drought 
in starting, ,a plantation. . ■ \ .■. /'" , 

The soil in whidi the Ohio experiments were made was in most cases river 
bottom^ not wet or liable to overfiow. Grood strong upland, not clayey enough 
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to bake li.anl, vv^as tlionj^lit to bo almost as good, and a soil impregnated with 
lime was found to produce the best quality. 

The laud was ridged up in the autumn, arid in the spring received a dressing 
of barn-yard manure,, sometimes with leaf mould or decomposed muck in the case 
of uplands, previous to ploughing and harrowing. For planting, light, slrniglit 
furrows were made, eight feet apart,, and the rooj^s ^ere laid lengthwise one lb (>t 
apart and covered to the depth of two inches. Ten bushels of sets were suffi- 
cient for one acre. 

A cultivator was employed between the rows, with hoes along the rows as 
soon as the plants made their appearance, and such cultivation was continued 
at such intervals as to keep the surface free from weeds. The more thorough 
in this respect, the less labor was needed the next season. 

Vacancies were filled up by lifting and dividing some of the stronger roots, 
when the plants v^ere well rooted, in May or June. When twelve or fifleen 
inches high, the tops were bent down on each side and covered with earth, 
excepting the tip. This operation was continued whenever the new shoots had 
attained the same height as before, until t])ft entire space between the rows was 
filled, with the exception of a space of two feet in the middle, which v,^as kept 
clean and mellow by a single plough. This process of layei ing filled the whole 
space with roots, and left no necessity for culture the second year, with the 
exception of weeding atid ploughing the middles. But the tops were bent down 
and covered to fill closely the remaining space, until it became difficult to get 
dirt in the ditches with which to cover. Care was exercised to keep the edges 
of the bed as high as the centre, to prevent the too rapid drainage of water and 
the danger from drought. 

Wasliing and drying,— Th^ roots were washed in some ruiming streani. If 
none was near, they were washed in large sieves, the wire as fine as that of wheat 
sieves, half a bushel at a time, the roots being carefully pulled apart while wfish- 
ing. Two hands could thus wash 125 to 150 bushels per day. They were then 
spread on platforms made of tight boards, making a layer of roots four inches in 
depth upon each, and dried in the sun, the platforms being set up so as to incline 
towards the south. Five or six days of dry weather, with protection from dews 
at night, was found sufficient to cure it. Subsequently it was kiln-dried and 
ground. 

Kiln-drying, — -The following plan was recommended and adopted in these 
Ohio experiments, by which the drying was accomplished in ten or twelve hours : 
" Place four strong posts in the ground, twelve feet apart one way and eighteen 
the other ; the front two fourteen feet high and the other eighteen ; put girths 
across the bottom, middle, and top, and nail boards perpendicularly on the out- 
side, as for a common barn. The boards must be well seasoned, and all cracks 
or holes should be plastered or otherwise stopped up. Make a shed roof of comr 
mon boards ; in the inside put upright standards about five feet apart, with cross- 
pieces to support the scaffi>lding ; the first cross-pieces to be four feet from the 
floor, the next two feet higher, and so on to the top. On these cross-pieces lay 
small poles about six feet long and two inches thick, four or five inches apart. 
On these scaffolds the madder is to be spread eight or nine inches thick. A floor 
is laid at the bottpm to keep all dry and clean. When the kiln is filled, take 
six or eight small kettles or hand-furnaces and place them four or five inches 
apart on the floor, '(first securing it fi:om fire with bricks or stones,) and make 
fires in them with charcoal, being careful not to make any of the fires so large 
as to scorch the madder over them. A person must be in constant attendance 
to watch and replenish the fires ; (but he should be cautioned no!: to remain long 
inside, as the gas from clmT>oal fires is^l^^^^ 

Breaking arid gr hiding. —"^^ are brittle when dry, were broken 

by threshing with flails, or passing through a bark mill or other crusher. They 
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were ground immediately after kiln-drying ; otlierwise tliey would gatlier damp- 
ness. After crilsbing, tlie grinding was done in a common grist-mill. It was 
tlien packed in vessels, like flour, and was ready for mai^^ 

So far as I have been able to ascertain, the culture of madder is not carried 
on to any extent in tliis country at the present time. We have a suitable cli- 
mate and productive soils,: The greatest obstacle to success with it seems to be 
the high price of agriculturiil labor and the scarcity of casual or irregular labor, 
which renders it difficult to obtain help at the precise season when required. 
Another reason is found in the proverbial disinclination of our people to agricul- 
tiiral or any other species of productive industry which requires three years to 
secure returns. It seems to be a remunerative crop, if it can be produced under 
favorable circumstances. By the selection of a proper soil and a very favorable 
climate, (perhaps in the southern States or iii California, where its constant 
growth might produce an excessive yield witli labor of German women or cliil- 
dren, or Chinamen,) with system and labor-saving appliances in cultivating and 
preparing it, a profitable result might be secured. It is verj^ proper and highly 
desirable that a fair and persistent trial should be made to overcome the diffi- 
culties which have interfered with the enterprise thus far. 

If there are those who would make another effort at the present time, let thera 
choose a southern or southwestern aspect, and select a deep, rich, sandy, and 
calcareous loam, free from all weeds. Let it be ploughed early in the autumn, 
and again turned up into ridges before the Winter frosts set in, so that the soil 
may be finely pulverized in spring, when the beds are prepared and the sets 
planted. The ground should be dry before plautiug. 

As a preparation for planting, the soil should be thoroughly and deeply pul- 
verized, and well-rotted manure well incorporated with it. The sets, taken from 
plantations two or ihrfee years old, should have roots four or five inches lorig. 
T he roots should be dipped in a thin paste of fine rich earth and water, and set 
with a dibble, leaving the crown above tiro surface and the earth properly com- 
pacted about the roots. During the summer months clean culture is i'equirfed> 
with hoe or cultivator, or, while the plants are young, with a light plough ; arid 
in the autumn, after the tops decay, the plants should be earthed tip for the 
winter, as a protection against frost. 

The following extract from a note received from Miv M. B, Bateham, of 
Columbus, Ohio, fomerly edirtor of the Ohio Cultivator, corroborates the views 
.herein 'expressed : • 

I believe the business has been entirely discontinued in Ohio, and I have 
no knowledge of its being practiced in any other State. The reasons for this 
are not from any lack of adaptedness of soil or climate, but simply because 
the business requires tyiucIi labor, which must be done by hand, and can only 
be carried on to advantage near large towns, where Gcrinans or other cheap 
laborers can be readily obtained at special times when wanted. This was the 
cause of the abandonment of the business by Mr. SwifV and others who have 
tried it in Ohio. My own experiment, near Ooliimbus, was on soil foitnd unt- 
suited to the purpose. It was too rich and clayey, (alluvial river bottom.) 
Good sandy alluvium is found well adapted to this crop. For the past few years 
the price of labor has been too high to encourage an v one to engage in madder 
growing.'','' ■ " ' ■ ' 
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BY J. R. DODGE, DEPARTMENT OF AGRICULTURE. 



The GbiBa grass of the East is attaining imponance iii the commercial and 
manufecturing circles of Em^ope. Specimens of the plant lii the garden of the 
departrnerit, and of its fibre in the mnseum/ haye; attracted iainch attent^ 
require .a'' brief '^mention in 'this .report/ ■ ■' r 

It is a member of the nettle tribe, the Bmlimeria nivear formerly known as 
TJrtica nivea. It is called '^^c7^<92i-ma" in China. A variety in Sumatra, the 
Bcehmcrta tenacissima, (of Roxbrn^gh,) is known as rami, kalmoi, or calloee 
hemp. The rkea, of Assam, is the same plant. It is understood that these two 
varieties ( B nlvea and tenacissima) are distinct, though their fibre is very 
similar, and for all practical purposes identical. 

Other nettles produce a good fibre. The BcBlimeria puya, of India, yields a 
fibre having a commercial Value nearly equal Xo ih^ B. nivea. TJrtica lietero- 
fh/yU.a, ^ the Nilgiri nettle^ which abounds among the Is^ilgiri hills and other 
parts of India, produces what is known as " vegetable wool which commands 
c£80, or $400, per ton in England. 

A specimen of very stroug fibre, from a variety of net|le found in Minn(3sota, 
has been received at tile department, but the accompanying fragments of the 
plant were in a condition too imperfect to, identify its botanical classification.^ 
It was sent by S. W. Poed, of Shakopee, Minnesota, who represented it as a 
comparatively abundant w^ld product of that vicinity. 

It is a plant very susceptible of cultivation and propagation, in various 
modes, increasing readily by seed and suckers. Its growth^ is rapid and 
luxuriant, vieiiig in vigor with the rankest tropical w^eeds. It thrives in a moist 
climate, but is not very particular as to soils. F. L. Simmonds, editor of the 
Technologist, says of it : ^' So rapid is the growth of this plant, that, by careful 
observation, the colonial botanist of Jamaica found one of its shoots attain the 
height of six,and a half feet in fourteen days, and ultimately eight and a half 
feet; but in good land it would exceed this by two feet, while in China and 
the East Indies, where it is highly cultivated, eight feet is the height mentioned 
it how makes, from which fibre six f^et long is obtained. '' ^ 

Bcelimeria ienacissima was brought into Calcutta from Beucoolen, in 1803, 
by Dr. Roxburgh, and cultivated in the botanic garden, under his directioii, for 
several years. Its cultivation was so extended: that, iii 1814, specimens of its 
fibre, Sent to England, w^ere experimented upon, with so favorable a result, as to 
strength and other valuable qualities, that the Society for the Encouragement 
of Arts and Manufactures awarded a silver medal to Captain Joseph Cotton, of 
the East India Company, for its introduction. A practical difficulty arose to 
prevent its immediate use for textile purposes. The processes emploj^ed in the 
jDreparation of flax and hemp and other common fibres were found entirely in- 
applicable to tfie redaction of nettle; fibre. Of course the primitive and waste- 
ful mode practiced by the natives— scraping by hand — was not to be consid- 
ered. The practice of the Todaw^^rs, who previously boil the stems in water, 
or of the Malays, who steep the stems in water for fen or twelve days, was suf- 
ficiently effective for the requirements of Asiatic manufacture, but useless in the 
mamifactories of civilized nations. : Maceration was tried, but it was ascf3rtaine^ 
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tliat the fibre itself was destroyed more easily than the g'liitinGiis riiatter tliat 
cemented it together. Several machines, intended to break the imretted stems, 
were originated, tested, and abandoned during the forty years that followed its 
introduction. A patent was - obtained, in 1849, by L. W. Wright & Co., for a 
process for preparing this fibre, which removed, to a great extent, th^ practical 
difficulties preventing its use. It consists of an ingenious arrangement for boil- 
ing the stems in an alkaiine solution, after steeping twenfy.four hours in cold 
watcr^ and twenty-four hpurs longer in water of a temperature of 90^. The fibre 
is then thoroughly washed in pure water, and then subjected to the action of a 
current of high- pressure steam till nearly dry. 

Considerable Cjuantities of " China grass" are now imported into England, and 
a, new impetus has been given^ to trade by recent successes in attempts to, perfect, 
the processes of its manufacture; Beautiful specimens of China grass goods were 
exhibited at the international exhibitions of 1851 and 1862. Saiiiples of the 
various beautiful products of this fibre have recently been received from the most 
successful of its manufacturers, Messrs. Joseph Wade & Sons, Bradford, Eng- 
land, and may be examined at the museum of the department. The following 
correspondence of the State Department, promptly forwarded to this ofiice by 
Mr. Seward, illustrates clearly the present condition of this interesting mauu- 
factute'': ,, :■ '', 

United States Consulate, Sheffield ane> Bradford, 
, / : : At Bradford, Decernher 16, X8^^ 

Sir: i haVe the honor to transmit herewith a report from Mr. McOlintock, 
vice-consul at Bradford, embodying some interesting facts in relation to the man- 
ufacture; at' :this' place of the " China' grass,''; so called, by Messrs. Joseph Wade' 
,&i;'Son£^. \. • ' , ■ • ' ' 

; The Messrs. "^yade have been experimenting with this vegetable production 
during the last seven years, and have now brought its manufacture to a consid- 
erable degree of perfectibn. Many other persons have at tempted the same thing* 
but have all, with perhaps one exception, been unsuccessful. 

The grass is said to be produced in considerable quantities in China, but the 
cGutinnance of the civil war in that country has interfered with, its prodiictioil, 
atid it now sells In London at the rate of eighty pounds per ton. 

It is belieyed that rnany parts of the United States arc favoi-able for its growth, 
especially the cotton-growing States, and perhaps Kentucky, Maryland, Mis- 
souri, and other Stales lying in nearly the same latitude. 

I pi'esume that the consul general at Shanghai ^will> if application be Made 
to him, be able to communicate full informatipu in regard to its culture, ancl 
thtts be instrumentarin introducing into the United States a yery valuable pro- 
duction. ' , ■ ■■■ , V 'I ■ ' 

I will forward to the department the small case of samples referred to in Mr. 
McGlintock's'' report. ■', ■■■,■■■„■. ■ ;'' 

, I have the tonor to remain, sir, your obedient servant, 

'„"'; ■ ■ ;a'EOEaE-:j. ABBOT, : V : 

'„';''^'' " ■ ■ \ United : States Consul ,[ 

; ',, ':;Hon.'F/W. Seward,' ■ ^ - ^ 

Assistant Secreta^ 



. ' ■■ ''■■:,■•■■.■.''■.■; :■„'■■■■,,„■■ '■■Consulate, of 'the 'United'., States, 

: Bradford, I)er£7nber 15, ISGd. ^ 
Sir : Upon your last visit to Bradford you expressed a wish for further inform- 
ation qoncerning the successful manufacture of the so-called " China grass" at 
this place. In accordance with this desire^ and cQacurring with you in the belief 
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that there is at present a mC)st auspieioiis opening for tHe iiitroductioii into the 
United States of tli at valuable production, with a view to its ciilture upon a very 
large scale, I beg, tbrougli you, to call the attention of our government and 
people to some of the facts and arguments which seem to render its early intro- 
duction :eo' desirable.', ^ ' , 

The Chinese liave for ceBturies made, by hand-labor, various descriptions of 
" grass cldth'/''' ■well' Mi^own'in America'and Europe,,"'and" ■often'of'' '"''great' '■stre'iigtli'" 
and beauty, from the fLhm of BceJimeria cor data, 6v Urtica.nivea, hiwwix to 
commerce as China grass. Large quantities of the grass have, at various times, 
been brought over to, England, and probably also to the United States, in the 
hope of finding a market among the dry goods manufacturers, who are always 
on the lookout for new materials y but it has hitherto been, and is even now, 
found impossible to produce a true grass cloth by machinery. The fibre is 
rather brittle^ though very strong, and it is found that the China grass cloth of 
commerce is only to be; woven by haiid-labpr> in wtich, of cotirse, the Ciiiiiese 
themselves are beyond the reach of coiiipetitl^ i 

Large quantities of the grass have therefore been , in store in London and else- 
where for years. Some enterprising manufacturer would occasionaily purchase 
a few tons with which to make experiments, but the only result, for a long time, 
was that he who experimented the most lost the most. Thousands and even 
tens of thousands of pounds were sunk by one and another, who each fancied for 
a time that he had discovered the true method for working up this intractable 
substance. Whether it was tried in the United States or not, I do not know ; 
but the concurrent testimony of my American friends in the trade is that no one 
is tiow suqcessfully working it at home. 

Within two or three years past, however, several firms in this neighborhood, 
especially Messrs. Wade & Sons, of Bradford, and a company at Wakefield, 
have succeeded, by chemical means, in bringing the fibr6 into a state most 
closely resembling tlie best mohair, or other bright worsted, aiid have worked 
up great quantities of the refined material, as a substitute for worsted, in many 
kinds of stuff goods ; always, however, in combination with cottop, (the warp 
being cotton and the weft of the China grass,) as they have not yet been able 
to work it properly alone. 

The manufacture of worsted goods (that is, of goods made of long-staple wool, 
as distinguished from short-staple or ordinary w^ool) has become an immense 
trade, of which Br;idford has, at present, almost a monopoly, although the man^ 
ufacture has hltely been extending in many parts of New England. Four-fifths 
of these goods are of mixed material — that is, are made with cotton warps. 
And for many articles of the kind, especially for those requiring a stiff, strong, 
and cool texture, combined with a glossy, silky appearance, it is found that the 
prepared China grass makes the very best material. 

Of course the grass manufacture is yet in very few hands, of which Messrs. 
Wade are the most important; but its development already, even within the last 
few months, has been signally rapid. The market value of the raw material 
has, for spme years past, maintained itself at the very high rate of about eighty 
pounds per ton, which price, it is supposed, cannot be much lessened for many 
y ears to come. Two things are certain in this respect : one, that there is liow, and 
will be, here a practicfdly limitless market for' all the raw grass that can be im- 
ported, at from c£70 to 6680 per ton; the other, that under any fluctuations of 
the market, the material is intrinsically so valuable that it will always, in the 
future, command a price as high as that of cotton, and nearly or quite as high 
as that of worsted itself, if not even higher. 

Here, then, is a great and rapidly increasing market for a certain vegetable 
production at a very high price. In America We have, on the other hand, vast 
tracts of country, which being in the same latitude and with very much the same 
cliinate as those districts of China of which the grass !&■ native, we should be 
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able to grow tills production to great advantage. Why not, then, introduce its 
culture ? I submit that these facts constitute a prima facie case for the very 
serious consideration both of the Agricultural Department at Washington and 
of our enterprising planters and farmers throughout the south. 

Messrs. Wade, who have, by the way, been firm friends of our government 
throughout the recent rebellion,, have very kindly consented to furnish mev for 
transmission to the Uliited Statesj with a small collection of samples of the China 
grass in its various stages of preparation, and also of some of the varieties of 
cloth prepared from it. As soon as they have it in readiness, I shall have great 
pleasure in forwarding them, with an explanatory list. If possible, also, I shall 
try to secure a small quantity of the seed. 

It seems certain that the manufacture of the grass fibre will be established in 
pur country at no distant day ; but in the mean time there is a market in Eng- 
land for all that we can conyeniently grow. It is for our planters simply a ques- 
tion of experiment with the seed, having in view the market price of the raw 
product. Successful experiments have been made very recently in Java and in 
India, proving that the grass will grow in any climate warm enough for the cul- 
ture of cotton and sugar, provided the ground chosen be sufficiently moist. 

I venture to suggest that further information, as well as quantities of the seed, 
&c., can doubtless be furnish<id by our consular officers in China, especially, 
perhaps, by the consul at Hankow, that place being the chief market for the 
gl'ass, which is brought thither from the interior, and often from a great distance. 

I have the honor to be, sir, most respectfully; your obedient servant> 

EMOEY McGLmTOCK, 

United States Vice-Consul' 
\.GEbReK 'J. As'hoTj'Esq., ■ ■■■■ ■ 

Unit id States Consul, Sheffield and Bradford: 

'She sample Messrs. Wade are in greater variety and perfection 

than any others received at the museum, where they can be examined by manu- 
facturers and farmers. They include the following items : The crude grass, " 
as im|)orted ; fibre in its first stage of preparation ; fibre dressed and bleached, 
in lengths of twelve inches or more, very fine, silky, and lustrous: tufts from 
the dresser J iloils, or short fibre, broken from the long filaments ; slivers" from 
tufts of dressed fibre, beautifully colored in blue, violet, &c. ; worsted yanis, of 
fibre, silk, and wool, both pure white and a line of delicately mottled samples • 
grass good s, fibre and wool weft and cotton warp, of the styleS^know n as poplins 
and mozambiques, of , plain lavender and delicate purple and green shades, and 
i^ plaids and checks of different styles and colors. These goods lustrous as 
silk, delicate in texture, and of great strength. .They exhibit a triumph of art 
in textile fabrication which reflects distinguished credit on the patient and perse- 
vering manufacturers who have achieved it and added to the wealth of the worl i 
by utilizing an abundaiit and otherwise comparatively useless product of nattir6. 

Among the specimens' of textile fibre submitted to the flax commission re- 
cently working under the auspices of this department, " were specimens of cloth, 
China grass and wool mixed, specimens of raising, specimens of dyeing China 
grass, very beautiful products." The report of the commission frirfher describes 
thesfi products : The fibres of their material are made up of very loDg cells, 
which v^cmld be ruptured in any attempts to cottonize it, and it should be used 
as long ;line. The specimens of cloth presented, in which this fibre was com- 
bined with wool, were very beautifal." Br. Geo, C. Sliaefier, of the bureau of 
patents, attributes the great strength of the fibre, ^hieh is found to be much 
greater than that of hemp, to the fact , that it has fewer breaks of uninterrupted 
continuity than any Other* He Says : " Tbe character of the single eells is as 
follows : In diameter, they exceed those of fine flax, of which; however, tnaiiy 
ai^e required to make line of equal length. ' In Cross section they are Irregular, 
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and tlie greatest diameter is found sometimes in one direction, sometimes in 
another, somewhat after the manner of coilon. This gives them an advantage 
in spinning, furnisliing a better hold of the fibres npou others than if circular in 
section. It is said that specimens of the oriental fabric have been examined, in 
which the thread was untwisted, being made up of long filaments joined end to 
end by some glue or cement." 

The BcBhrneria yifd^^ introduced Into the United States botanical garden in 
1855. It was cultivated to some e3;tent, with reference to testing the possibilit j 
of acclimatizing it in the southern States. It has not been, ascertained whether 
such tests were actually aod satisfactorily made. It is at present growing in 
the garden of this department from seed received from China in 1865. It proves 
too tender to withstand the frosts of this climate. The latitude of the Potomac 
is evidently its northern limit. The plant grows here very freely during the 
summer, and attains full size and maturity, but the roots are liable to be destroyed 
during winter. Experiments will be made to ascertain whether this plant cannot 
be cultivated advantageously by storing its roots during winter, and planting 
annually, as is done with many similar plants. 

In China, a light sandy soil in a convenient location for irrigation is selected 
for its culture. Beds four feet in width are pulverized well, pressed down aud 
rolled smooth, afterwards watered and raked again before sowing the seed, 
which are sprinkled on the surface, in combination with four or five parts of moist 
earth to one of seed, but not covered with soil. Light mats protect the seeds 
during germination, and the young plarits where the sun's rays are most pow- 
erful. The mats are kept wet, and are removed at night. ^ 

The beds are kept clear of weeds, and the plants, when two inches- high, are ' 
transferred to a stiffer soil, placed four inches apart, excluded from the light and 
air, and well watered and hoed. The watering is repeated every two days. 
After transplanting, the plants are covered with fresh horse or eoV manure. 
They soon throw out their new shoots, which may be removed and planted else- 
where. This mode of propagation, and that of covering, are often successfully 
adopted. The roots, which are fleshy tubers, multiply and intertwine, and make 
replanting necessary in a few years. 

The seed is sown in February, and the first cutting is made in June. The 
harvest is gathered three times during the season, at intervals of two months. 
The second crop is of rapid growth and of finer quality than the first or third. 
The stems are cut soon after new shoots put forth from the root stock. These 
shoots then grow vigorously and constitute the next crop. The seeds are 
yielded by the main shoots, are gathered in October, dried in the sun, mixed 
with damp sand, and covered with straw to keep them from the frost. Before 
they are used they are tested in water, and those that do not sink are thrown 
out as useless. The best seeds are in color a spotted black. 

The mode of preparation in China is thus given in Warden's Linen Ttade., 

Ancient and Modern ' 

The first year, when the plants are a foot high, they are gathered^ and the 
fibres of the cut straw are fit for spinning. tchoii'ma or China grass may 

be gathered three times a year, and when the stems are cut the little shoots 
sprirtging up from the root stock should be about an inch high. After the large 
Slems are cut the suckers spring up with more vigor, and soon furnish a second 
crop. The seed should be sown in February ; within four months the first crop 
may be reaped ; two months thereafter the second is ready, and in other two 
months the third and last crop may be cut. The stems of the second Crop grow 
faster thai! the others, and yield the finest quality of fibre. After reaping the 
crop the stocks must be covered with manure, and immediately watered. 

The stems are split longitudinally with knives„the bark being first removed ; 
then the lower layer is scraped off, and the und^r leaves are displayed and re- 
moved by boiling in water. The first layer is coarse and hard, and only fit for 
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commoD materials; the second is finer and more pliable, and the third is the best, 
and is used for the finest purposes. After peeling the fibres they are tied in 
skeins, steeped for a night in a pan of water, and then dried. They are then 
again steeped in water containing ashes of burnt mulberry wood, then in water 
and chalk, and then boiled in water containing straw, which makes them white 
and supple. They are then dried in the sun, again boiled in pure water, washed, 
and once more dried in the sun, after which they are joined end to end and spun 
on a wheel, and the long threads thus formed make the warp and woof of the 
cloth to be manufactured. Others prepare the stems by boiling in lime water, 
and washing, &c. ; others by wetting with dew at night, and sun-drying by day; 
and others by the steam of boiling water; so that the mode of softening and 
bleaching the fibre is not uniform." 

Recent improvements in the manufacture of this fibre, as seen in specimens 
received from individuals in this country and Qresit Britain, have excited con- 
siderable interest, and elicited inquiry ; in fact, the subject came before the Senate 
of the United States, in connexion with a letter (enclosing samples of goods) of 
Mr. William H. Richards, of Boston, and a resolution was adopted calling upon 
the Senate Committee on Agriculture to investigate the subject of procuring 
the seed and cultivating the ' China grass.'" 

It is to be hoped that manufacturers will continue their attempts to perfect 
and extend this manufacture, and that farmers, if the effort to acclimatize is suc- 
cessful, will, especially in the south, test the capabilities of our soils and climate 
for the extensive production of this fibre as a material for manufactures. 
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[Translated from the "Hand-Book of Swedish Agriculture, " by J. ArrheniuS, Secretary 
to the Royal Academy of Agriculture, and late Superintendent of the Ultuna Agricultural 
Institute. ] 



Alsike clover (trifolium hybridum) is a pale red perennial species of clover, 
which, mixed with grass, is cultivated with great advantage on permanent grass 
land, whether employed for pasture or mowing. This species of clover thrives 
best on marly clay with a somewhat moist bottom. 

Alsike clover has obtained its name from the parish of Alsike, in Upland, 
where it was first discovered, and where it grows in the greatest abundance in 
every field ditch. Besides this, it is found wild with us from Skane up to 
Helsingland, and also in Norway and Finland, where, on fallow land, we have 
seen it growing luxuriantly. This species of clover is consequently native to our 
country, and proves itself, both here and in the border countries, to be a hardy 
plant, especially adapted to cultivation in our rigorous climate. It was not 
until the beginning of the present century that this species of clover was 
cultivated by us, and in 1834 it was introduced into England by Mr. George • 
Stephens, under the name of Alsike clover. Both ^by this name, as well as by 
that of Swedish clover y it is now known not only in England and Scotland, but 
also in Denmark, Germany, and France, into which countries it is now annually 
imported from Sweden. 

This species of clover has pale red flowers, a somewhat lank stalk, and oval 
obtuse leaves, which are less and of a lighter green than those of red clover. 
The flower-head, growing from the upper leaf joint, is globular, and formed of 
fragrant blossoms supported by stems. These blossoms are at first whitish and 
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tiprig}it,';ancl sul)seqiieiitlj of a pale', red, which,, when tlie flowering has passed, 
become brown and' somewhat bent.; The; calyx is' smooth, and its tagsof ecjxia'h. 
lengthy The ''seed pods, containing three or four grains of seed, extend, out of, 
the calyx, stirroiinded by the withered crown. The seed is much less than that 
of red clover, is in the form of a Jkidney, and dark green or verging somewhat 
towards violet. Yellow green seed of this plant ^^i^^ 

Alsike' clover does' ■not "attain its full' liix'nBahce'''''untirfhe' second'or thi'rd 'yeai'' ' 
■after it has been sown,, and during the first year' seldom, arrives 'at any great 
degree of .growth. It is therefore best adapted to 'mixture with, grass, for' per-' 
manent. , grass ■ land. ■ "It ''yields, , on suitable and fruitful , soil,' rich and good fodder,. 
It loves clayey 'soil, especially marly clay, with a somewhat moist position ;' but 
; it also thrives on 'cultivated 'fens and; marshes. Alsike clover grows ' but 'little ■■ 
after mov/ing, and no second crop can be expected from, it,, as is the qase. with 
red ',clover. ,' ' .Both in ,this, respect,,, as vfell as in ,the longer time it requires before '", 
it yields 'a'' full "cr,o,p, 'Alsike clover„Btands after red , clover. ItS' great ,and'' ' unde-; 
' niable advantage, on ,' the ' other hand, lies in the fact that it is far m-ore 7^ani?/ " 
thanV red, clover, and can be cultivated on ..moist soil,,^ and land that ds' flooded,' at ' '; 
certain times of the' year, ' o,n which red''' clover will not grow.. ■ If Alsike. clover,,' 
be mixed with white clover and suitable grass, it yields rich and certain crops, , 
and when cultivated on; arable land common red clover may and should be 
mixed with the seed with which the field is sown, by which the great advantage 
is gained that, the first year after sowing, two crops of fodder may be gathered, • 
'.chiefly consistmg of red clover ; and that the ^f olio w,ing years, in, the sam'e' pro-, 
'portion 'as. the , red , clover declines, the Alsike '.clo.ver app'ears ,in' '',its'... place,.. and'' . ; 
yields Tich.' and, certain crops, together .with the -grass v/ith, which it is'',so:Wn. ' „', 

Yv^ith reference, to , cultivation and ■■tending,, the sa'me prescriptions' w,ill , ap'ply, ' 
in the .main, , 'that are usually given 'with respect to red' clover, vAth the adciit'io.n," 
,of ,tlie' folluwiiig :' ' ' As Alsike ,'clovcr,.'in'' full vegetation, has ,a great tendency, to 
lodge, it shpiild. always, when .cultivated" for fodder, fee' sown together with grass— 
b3^'pr<5fere'nce, with ineadow .or fVjx4a,il g.rass on marsby lan'd, and with timothy ; 
grass on ,drier'soiL The ' crops by tbis means become mu3li richer, and the 
'grass' supports the Alsike clover, so. that 'it does not' .fall down ..to the ground and 
rot, „ ' ' . ■■, ■ ^ 

As Alsike clover seed, is not more than about half 'the sise.of red clover seed, 
no more than about half as much, in measure, of the former is required as of the 
latter, and may be sown v/innowed or in its pods like red clover. Every farmer 
will, soon learn ,by observation vf hat quantity of ^ seed is required to the acre.' 
If .he uses' the unwinnov/ed, or seed, in the pod, the ■quantity required is four or ; 
'five '.times greater than, 'if ,ho uses the clean. seed../' '■,,■' 

The. 'cjuality ' of grass and other ■'.kinds, of seed, that should be, mixed, with 
Alsike clover in sowing, when it 'is ciiltivated for fodder,, we .w,ill ■^specify-belovj. 
•Alsike ' clover, , seed, both winnowed; and unwinnowed, may be sown in. the,' 
aulunin^ directly after, 'the sowing, of , autumn grain,' or ,i,n the spring. ' When the 
seed is unwinn.owed it ^is' considered, best to sow it in the' aut.umn;'. it may, how- 
ever, also be sown in the spring on the' last snov/. ' 'EronLtlic tiine' Alsike 'clover ', 
fi',rst ,began' to be ■cultivated by us,' it has been, found, that '''' the 'unwirinowed seed 
produces a 'stronger growth than the' winnowed," '■vdiich has been'rightl}.^ at- 
tributed to the fact that '''the tender shoot derives,' in part, its, .first nourishment 
■from' the husks' that surround . the seed.", (Annals; of the .Academy of ■ Agricul- _ 
ture , for the' year. 1.819, 2d vol, p.. '.223.) ■ ,■' ■ ■■■"■.■ 

The yield of mixed grass and Alsike clover seed is, oii good and rich soil, 
very considerable. Lundstrom (Hand Book for Farming, p. 294,) considers 
that it should yield, with certainty, from two to. three tons per acre. At .Frotuna, 
in l!^"erike,'. iu' four years, ■one; of ' which was' a 'very dry year, the .average, yield . 
was 'nearly two tons. of Alsike, 'clover and' timothy hay per acre'; the 'largest 
crop, on v*^ell manured and lime strewed soil, amQunted tt) between four and live 

"■■"'''. ■'■'■' 
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tons per acre, (Farming Transactions, 2d vol., p. 104,) a yield that certaiDly 
caimot be expected, exceptiog on very ricli soil and in rainy years, in which 
Alsike clover especially thrives and attains much greater luxuriance than in 
ordinary dry summers. It yields, however, in general, good and safe crops, 
and both in the middle of Sweden, (especially in Nerike,) as well as af several 
places in Upland, Gestrickland, and Helsiiigland, Alsike clover mixed with 
grass is prized as being far more reliable than red clover. Alsike clover yields, 
too, better and iiiier hay, and when ripe the stalk is riot so hard as red clover. 

Gathering the seed of Alsike clover demands especial care, as it is of im- 
portance to gather seed for home use; the purchase of such seed being always 
connected with considerable expense. In addition to this, however, the gathering 
of Alsike clover seed for sale may be attended with considerable profit, it being 
in great request in the foreign markets and fetching high prices. It is also 
well known that the gathering and sale of Alsike clover seed is now prosecuted 
on several estates as the main object, and it is desirable that the production of 
this seed for sale were more generally carried out,, as from it might be derived 
a very profitable article of export. 

On one estate in Sweden, where twenty acres were set apart for raising the 
seed, the average annual production for five years was 133 pounds per acre, 
while the production one ,year was 200 pounds per acre. When It is recollected 
that Alsike clover seed generally obtains in the market about double the price 
of the common red clover seed, it is evident that the gathering of the former 
seed must render a very handsome return. 

Alsike clovfer seed is more easily threshed than red clover seed. "When cul- 
tivated' and threshed together, the' Alsike clover ''seed ' always comes out. of the 
pods \ before ihe .red clover ■ -seed, The'' ripened seed-head of ' Alsike'.' clover, 
however, falls' off ca'sier' than'. that of - red clover, and therefore in mowing' Alsike' 
'clover' that has, been' allowed to ripen, still greater care must be' takeli' tinm with 
'the seed-'of red, clover., ■ ■ . 

The mowing of ripe Alsike clover should always be effected either early iri 
the iBoriiing or late in the evening while it is moist with dew ; otherwise the 
riper seed pods fall off with the best and finest seed, however carefuliy the 
mowiiig may be performed. The mowed Alsike clover is left lying as it falls, 
and is, turned once or twice while moist with dew, after which it is housed when 
dry. In carting home canvas lining should.be used in the carts, of sufficient 
size to cover the whole of the bottom and a part of the sides of the carts, so 
that those seed pods that fall off in carting njay not be lost. 

If Alsike clover be employed for home Use, it may,, as mentioned above, be 
used tmwinnowed or winri6wed,, and if in such case it be mixed with the seed 
of red 'clover or timothy grass, no injury would be caused, ■■as, for, the ,, reasons 
before, 'stated, the' seeds of , these plants may in any; case be. advantageously 
mixed'.witli the seed of .Alsike clover., , If , Alsike clover seed is to-be sold,, and 
espcGiallyif" it is 'to, go. abroad, it slionld,.be perfectly-clean and .free ' from', ad-" 
-mixture, with other seed. ',Every grain of seed, found amongst another^ kind of 
seed vhicli is intended to be perfectly winnowed, must be considered as weed 
■,seed, and -the 'vt'orst weed in, Alsike clover ' that is .left' to ripen-, is ', timothy' grass.' 
Eed clover seed may be separated fi-om Alsike clover seed by means of a fine 
riddle adapted to the purpose,, sO that the former remains while the latter passes 
through the riddle ; but this is not the case: with timothy seed, which is so fine 
that even in the last riddling (of which more below) it cannot be separated from 
the Alsike clover seed. It is therefore best in the early if it be observed 

that the Alsike clover is mixed with timothy, to mow the timothy as soon as it 
has shot into the ear, provided the seed of the Alsike clover is intended for the 
market. ' - ■ . ' . / ■ ,' ■ 

Alsiko clover is threshed like red clover. The experience of the farmer will 
direct hini to the best method of separating the seed from the pod. It may be 
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done Iby passing the sti-aw^^^t^^^^ a lliresliing macliine, and then carefully 
separating it from the pc/ds, which must be again (and perhaps more than once) 
passed through the machine to open them. But a better method, probably, is 
to thresh with: the flail; for by this method the seed is disengaged from the pod 
and falls on the floor, instead of being blown away and often lost by the action 
of tBe machine. The pod is^^^^d^^^ 

of the flaiL „ „ 

Y/hen the seed has been winnowed on the corn sieve, it is riddled through 
three riddles of different degrees of fineness adapted to the purpose. The 

coarsest riddle is nsed first to separate coarse weed seed and any thing else that 
may be mixed with the Alsike clbyer seed; then the secoud; and, lastly, the 
third mid finest riddle. If the seed he dusty when it has peassed through the 
last riddle^ then, as a final process, it is. slowly and cautiously passed through 
the corn sieve once morfe> by which means ffie du^^^ 
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BY J. M. SHAFFER, FAIRFIELD, IOWA. 



Barley was cultivated in Egypt as food fifteen hundred years before the 
Christian era,. The inspired historian records that hail was sent npon the land 
of Egypt as one of the plagued, and by it "the flax and the barley were smit- 
ten, for the barley was in the ear and the flax was boiled." Wheat was 
sown in that country in November and December, as soon as the Nile receded, 
and was reaped in May. Pliny says that barley is ready for the harvest six 
months after planting, and other grains seven months. There can be no 
doubt, from this early mention of barley in connexion with other cereals, that 
it formed no inconsiderable portion of the food of the people. A *' homer of 
barley*'' is mentioned very freq^uently in the Bible, and contained seventy-five 
gallons and three pints, while the "ephah of barley " was about one-tenth the 
capacity of the homer. 

The Israelites,, under the leadership of Moses, in their forty years jonrney- 
ings from Egypt to Canaan, were rebellious, and could only, it seems, be re- 
strained from their lusts by a continuous display of signs and miracles. In 
the last year of their sojourn, Jehovah recounted their acts and His own, and, 
to incite them to faithfiiluess, He draws the following sublime picture of the 
land which wa:s promised them for an inheritance: "A good land; a dan d of 
brooks of water, of fountains and depths that spring out of valleys and hills ; 
a land of wheat, and barley, and vines, and fig trees, and pomegranites ; a 
land of oil, olive, and honey ; a land wherein thoii shaft eat bread without 
scarceness ; a land whose stones are ironj aiid out pf whose hills thou mayest 
dig brass." Barley is here found associated with all that delights the eye, min- 
isters to the comfort, and tends to render a country healthful, plentiful, and 
desirable. This, to the most unreflecting mind, is proof of its importance at 
that early period in the history of the race. 

Twelve hundred and forty -five years before Christ, distinct mention is made 
of the " cake of barley." Gideon overheard, in the camp of the memy, a com- 
rade tell a dream how a cake of barley bread tumbled into the host of 
Midian, and came unto a tent and smote it, that it fell." Doubtless a dream 
and its interpretation inspired of Deity to give assurance to Gideon that the 
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Midianites should he delivered into his hands. J3iit it t-yaches^ also, tlie his- 
torical Icsson^ th'dt this graiii formed part of the food of the people. And this 
i:i further illustrated in lliith's gleanir,g in the helds of her iiiiisinau, aud after- 
wards at night (because, .doubtless, of the sea-hreeze which sprang. up at that 
hour) .of ' wiriiio wing,' the grain ■■and' taking the first, step necessary, for ' its con- 
version into .fbod. 

111 ..Soloinon's reign.- (B. .0. 975) there is' the' iirst ' mpntioii; of harlej being 
used as food for, the inferior animtals. ' ' The officers who had in charge the 
King's revenue bought *VbarIej, also, and straw, for the horses and drome- 
daries." Solomon also agreed to pay Hyram, King of Tyre, among other 
things, twenty thousand measures of barley for lahor and material furnished by 
his people towards the erection of the temple. "When Jotham conquered the 
Ammonites he laid tribute upon them in silver and wheat and barley. Thus 
this grain was a "legal tender," both for labor and revenue, and cannot fail to 
illustrate the estimation: in which it was held at that time. 

These facts' give 'abundant evidence that barley 'was most, higldy 'esteemed, 
fornaing a prominent item in the wealth a.iid prosperity of the ,people. • I t was, 
1st, an article' of food for man.; 2d, -for the inferior animals; 'Sdj a measure of 
quantity ; 4tli, an 'element' of worldly prosperity 5th, a price for labor,, .and 
sto.ne, and lumber.; 6th, a symbol of Divine, iaterpositiion in ■ human affairs.; 
7th, the .standard' of wealth,* and. ever 'since those;' early 'times it has'; been ''Cul-. 
tivated among tiie nations of the , earth, forming nd small prop ortiori of their 
food, and, in some instances, aftording an element of commeree. , 

GENERAL DESCRIPTiOI^. ■ ■ 

'There ..are several 'Varieties- of: harley in cultivatioii The mos,'t coiriliion 'are 
,,lI'or,deum Vulgar'e,, liexasti.con,' H,, d,3isti,chon,,.and .II. Zeoitron.;,' The, first- 
named 'is. the spring. 'harley ;.' the second i.3 the-six-rowedhajlcy ; 'the, third,', the 
two-rowed barley';. ;thc:. "Iburth, 'the 'sprat or- Cattledoro, ^barley.''' .^They are 
/found,. ill' 'commerce .in ..several forms,, depending' upon, the 'processes' 'to- which 
tlie grain has. been '■ subjected'. ScGtcJt Jmlled, or pot barley,, the" grain cle™ 
;p rived of .its'-husk in a .mill.'. ' Fearl barley is 'Bo,' called when ■'■all the' integu- 
.'ment's ,of;.the grain^ are; removed,. 'and' they are rounded, and' polished.; When' 
pearTbaiiey is ground into powder it is called ;^afe^^^^ 

■ . COi^lPOSITXOK. 

.Eaiiho'f 's. analysis', .gives the .following; results-::. '' 

The ripe seeds. Barley m^oZ' 

Meal. ...'.,..:.'... .:'.;.■ '■ 70.0.5.. 'Starch. ... . . .' .' 67.1'8 

Husk ....... . . 18.75 Fibrous matter '(gluten, Lignin, , 

Moisture'..,. « 11.20 , "fee.). :„„;.'..... .. . .'.,„ ,'' ' 7.20 ' 

'.■■'.■'■■'.■■'."■' — — - Gum.. .■.-,'....■...-......-...:; "4.62"' 

100.00 Sugar...... 5.21 

: ' ' ■■' . G-lu,ten-,', ....... ..'.,.■..,„„...' 3.52 

..'''■ Albumen..' *...........'. ''l.lo 

■ Phosphate,, of ■ lime. '.w'ith' '.'al-' 

.humen ...... ..p. .-.-','. ■ 0.2'4 ' 

■'; 'Moisture v.... — '-•' .^-^■'^^ 

: '■■ '■ ■ . Loss. - .'':-..,',■'.'.. w ...... '. ."...'. . . . ' ■ ,'1.^2 



.100.00 



BARLEY ITS USES. 357 



The ' Biilijomed tableV ■compiled I37 "M.'.Payen:;,.'sIiow'S^, tlie proportions of .tli-e 
proximate principles of tlie cereal ^ 
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Barley is cultivated and raised in greater or less quantities in every Stat^ of 
the Union. Tiiis vast area, representing very different climates and every va- 
riety of soil, seems almost equally adapted to its growtli. The testimony, how- 
ever, is in favor of a rich, loose soil, and a careful preparation of the land before 
seeding. Delaware and South Carolina produced an equal quantit}^ in 1847 ; 
so New York and Pennsylvania; so Tennessee produced nearly as much as 
Mew Hampshire,. ' This grain wiii yield an average. crop of twenty-three 'bushe'Js' 
per acre' iu: any part of the country. Some'' extraordinary crops, are recorded. 
A person in Oheltenham, J]ngland, in 1846, drilled: in, Februar}^ 4, 'five pecks to 
the acre',;' on the 4th of July it was harvested,' and yielded fifty-two Bushels 
and two pecks per acre, weight fifty-five and a .half pounds per bushel. ■ A 
gentleman, from seventeen grains, obtained 17,235 as the first product ; another, 
from fifteen, obtained 290 ears, which yielded 20,880 grains. 

The following table indicates the price of the cereals at Chicago at the times 
mentioned, and may serve as a comnaencement to the inquiry^ '' Is barley a 
profitable, crop 1" 





Wlieat 


Corn, 


Gats. 


Eye. 


Barley. 


Sept., I863-'4.... 


|1 08to|2 05 


|0 76 to $130 


$OMto|0 84 


|0 82to$l 50 


|1, 17 to $1 40 



This table records the highest and lowest prices of grain, from September 26th 
to. July ist, and only includes number one lots. The prices' of number two are 
gomewhat' lower than number one.; Barley seems to be liable to less fiuctuation 
tha.11 wheat or rye., Edmund Burke, Commissioner of. Patents, in 1847, says : 
" With the exception of New 'York, the"' .quantity raised in ■ the United ,"States 
would not be worth trying to ascertain. Its use is niainly for malt purposes, 
and the claims of temperance, seem to have co'ntributed very much to lessen the 
whole. It will be developed, in the course of this paper, that barley has been 
steadily increasing in favor as a field crop, and that the use of malt liquors has 
advanced with gigantic strides among the people. Thus the following Btate- 
nient indicates the product of barley for the several years stated in the United 
States : 1840, 4,038,315 bushels; 1847, 5,649,950 bushels ; 1850, 5,109,054 
bushels; 1860, 15,433,297 bushels; 1863, 17,754,:351. bushels. ■ 

'The wheat crop of 1850 was 100,485,944 bushels, and in 'I860, 171,183,381 
bushels, or an increase in ten years of about 70 per cent., while the increase of 
barley in the' , same period was nearly 300 per cent. ' The yield' in the State of 
New York in 1847 was 3,931,000 bushels, or three-fifths of the entire product 
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of the United States; while CaliforBia proclucecl, in 1863, 5,293,442 bushels. 
And it should be remembered that the crop of lS47 included all the States and 
Territories, while the estimate for 1863 mentions none of the Territories, and 
omits all the southern States except Maryland, Kentucky, and Missouri. These 
figures denote a wonderful increase of this grain, not surpassed, perhaps, by any 
of the agricultural products of the country. 

The principal use of barley is in the manufacture of malt liquors. In 1860 
there were returned by the United States census 9.70 breweries in the northern 
States, or more than double the number in the whole Union in 1850. The en- 
tire quantity of malt liquors was 3,235,545 barrels, with a value of $17,977,135, 
being more than three times the value of the same product in 1850. Compare 
these figures with the fact that the whole number of establishments for distilling 
spirituous liquors in 1860 was 1,138, producing 88,002,988 gallons, and valued 
at $24,253,176, and the rapid increase can be more readily understood. Again, 
in 1850, there were of both classes — brewers and distillers— 4,854 ; in 1800 these 
bad increased to 9,058, of which number 0,307 were brewers and m.altsters. 
There are in New York 175 breweries, in Pennsylvania 172, and in California 
71. The balance is distributed mostly over the middle and western States. 
There are but fe;^^ towns of any considerable population or trade that do not 
have a brewery as a permanent institution. A, census taken at this time would 
reveal a remarkable increase of the manufacture of beer over the figures returned 
ill 1860. For example, the internal revenue from! fermented liquors in the city 
of Chicago alone, in 1865, reached the sum of $209,959 37. These figures 
represent over 100,000 barrels of beer and ale sbld in that pity during a singlo 
year. In many small viHages there is a beer shop, and beer is becoming, if it 
has not already reached so prominent a position, the national beverage. 

The increase of the use of beer may be illustrated by the following tables, 
giving the product of barley in 1850, compared with 1860 :' 

In the Neiv England Stat^^^ 



, ■ / ■„■ ■ ■ ' : ■1850. ; „ 'i860. 

Connecticut...... ./:...:---'^^sl5eIs.. 19,099 20,81^ 

Massachusetts..-...: ....'..bushels... 112,385 ' ■ , ■ ';134, 891" 

Vermont...... .....J. bushels., 42,150 79,211 

'Khode Island..'... .■..-...bushels.,. 18, 875 ■ 40,993 

New Ifampghire..^. ■:,,.....■..''../-. busliels../:' '' 70,256 121,103 

'Maiiie. V. .'v...,. '::■-... '.bushel^'.. 'l51, 731 ','802, 108 



414,496 1, 199, 119 



; ■ In tJte middle States, 

"'■ ' „' ': , '■' , ■ '. .■.','.'■'..:■.' ■ '1850'. ^ ■ ■;'■'' 1860./,; 'V 

New York.'. .','. ....... . . .,.'.'. . -.bushels .■.\3,, 585, 059 ' '■ ■;4,186, 667 

Pennsylvania. -bushels^ . 165, 584 , 530, 716 

New Jersey- . . .......... .bushels. : ; 6, 492 ' 24, 915 

Delaware. ... , . . ^ » . . . . ...... - . . . . .bushels . . , 56 3, 64G 

Maryland.;,. '. . . . . . . - . • ... ,.'- - .bushels.. ■'; '^ , 745 ' ■'; , , 17,^350 

District:' of' ;Cdumbia- .■-....■.'.. bushels ..y^ '75 ' , ■ ; J'75'. 



;3,758.,'011 : ■ 4,,763;4G9 
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In all the southern States, 









' ■ ■ : 1H50. ; 


1860. 








56, 132 


219, 930 




In 


the western States. 








1850, . 


1860. 


IlliDois 




bushels - . 


110, 795 


1, 036, 338 




- 


-bushels . - 


45, 483' 


■ ^ 382, 245 








25, 093 


467, 103 










",.4,'71'6 


Kentucky . . . . . . . , . 




...... . bushels . . 


95, 343 


... " 270, 685 


Micliigan. . . 




...bushels. . 


' • ' 75, 249 


: ^■307;:86a 


IVTi n Ti p cinf 




■ n n sli pis 


1 216 


' 100 668 


Missouri - - - - - ^ - - - 




. . . . V . . . bushels . . 


9^ 631 


';, 228, 502 


Ohio 




. ........ LLO J_L^i.>3 ... 




1 663 S6fs 


Nebraska . . . . . ^ . . . 




. - - - . • . . bushels . - 




1,108 








"717 1 A« 


4, ^1 / iUi 




; In 


the Pacific States, 












: \ 1850., V 


1860.; 


Bushels - . - • • ■ - ■ - - 






11,516 


' : 4,, 462, 376 



These fig-ures show that the " production of bar! ej^ in all the States more 
than keeps up with the increase of population. In fact, the amount of barley 
raised to each persoriih 1860 was iiearly twice'as ,grea,.t as in 1850:/' :' Such being 
the case, it will not be deemed unprofitable to collect in this pla(je, from the 
best writers, a general synopsis of its 



HABITS AND CULTIVATION. 

Ba;rley readily accommodates itself to any climate, as has already been inti- 
mated, bearing the heat of the torrid zone and the cold of the frigid, and matur- 
ing in both with equal certainty. It is a native of Syria, as there is the best 
authority for its having been cultivated there more than three thousand years 
agp. The several varieties of two-rowed barley are distinguished from each 
other by the quality of the grain and the habit of early or late ripening. Theso 
differences arise from the effect of climate and situation in the growth of the 
plant. It is an annual, and belongs to the natural botanical order ^rammce, but 
it may be sown in the fall, when it acquires the habit of late ripening and is 
called fall or winter barley. At different periods particular kinds of barley have 
gained a great reputation on account of tbeir supposed superior qualities, follow- 
ing the same history that has been recorded of divers p^>mes of wheat, oats, &c. 
ITor instance, the Chevalier barley, named from the gentleman who first brought 
it into notice, almost caused a mania in countries where this grain was largely 
cultivated. Samples of it were sold at enormous prices, and the fortunate pos- 
sessor of a few acres of it was the object of much consideration. It seems that 
Chevaiier had observed in his field an ear greatly superior to the rest. This 
he gathered with care and planted in his garden, until he succeeded in procuring 
sufficient seed to sow a field. Upon its diffusion, eminent miJtsters and brewers 
deciared that it possessed more saccharine matter than any other variety, and 
agriculturists regarded it as heavier in the grain and more productive. An au- 
thor writes of it thus : ^' It is one of the greatest improvements of mbdern times 
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Soon, after .tliis mania .subsided tiie Aiinat' 'barley Vv^as 'introduced and li:.id its 
'Supporters and admirers. Tins was tlie produce of three cars picked in a field 
ill Pertlisiiire, Scotland, and , grown' afterwcards at Annat gardens, wliencc its 
name. It ripened five dsLjs, earlier than common barley and two weeks earlier 
tliaii tlie Glievalier, and was two and fii half pounds per buskel lieavier than tlie 
latter; It had its period of exaltation and decline, as fancy varieties of other 
grains have 'had for years. 

"■Baidey, like, all other, grains, is- liable' to smut, blight, mildew, fee, but its, dis- 
eases are neither, so numerous nor so fatal as tho§eof wheat. , Its insect enemies 
are not formidable, and the grain maybe so,wn with perhaps more prospect of 
escape' from injuries in this direction,' and ' ft'om disease, than any other. Yet 
Baxter, in his. Library of Agricultural Knowledge,' writes, ''Barley is 'a 'tender 
plant,, and is easily hurt 'at' any stage, of its growth. It is 'more' hazard,ous than 
wheat, and is, generally speakiDg, raised' at a greater expense." * . * 
" There is no grain, perhaps, more affected b}^ soil and cultivation ; the same species 
exhibiting opposite qualities, modified by the nature of the soil from which it is 
produced." * * * *' Thus the finest samples, the growth of suitable 
and well-cultivated lands, if sown on a poor and sterile soil, become alike poor 
in appearance and indifferent in quaiity." These observations, made in Eng- 
land, will be verified by the experiences of barley growers in America. It is 
written, " The land that produces the b^st barley is generally of a silicious, light, 
dry nature, for a good mellow preparation and free eoil are essential to the growth 
of malting barleys. OoH, wet soils, wliich ai'e peculiarly retentive of moisture, 
■are ill adapted to the ' growth 'nf this grain, bo'fch in reference to its weight and 
its malting' qualities." , 'There 'is infinite variety in the co'mpo'sition of the sgiIb' 
in the vast region in which barley is grown iit the United States ; yet every- 
where it is considered a profitable crop, and is found fit for malting, whether 
'gro,wn' in' Maine', 'Florida, Iowa, or California. '\ There: are no- statistics accessible 
'.which 'give'' any 'comp'arative ^statement as to the 'relative W.eiglit of barley, or its 
relative malting',, qualities, as,, modified- by soil ' 'and ' location.. It ^fias beeii' asserted 
that very much of the barley grown in the United States would not be used in 
England in the manufacture of ale or beer, it being thought to lack some of the 
properties essential to the pro dtiction of first rate malt. Precise figures are 
wanting to determine the exact difi'erences, if any, which exist in barley grown 
in different locations. 

Barley may be propagated by seed sown broadcast oi' in drills. The quantity 
varies from two and a half to five bushels per acre when sown broadcast, de- 
pending on the nature of the soil, cultivation, time of sowing, fee. In rich, mellow, 
well-tilled ' lands, the smaller , quantity will, answer ;',■ while 'on, 'poor soils,' with,'' 
late soYfing aiid indifferent tillage, a larger quantity >viir be found necessary. 
Being an early ripening grain, it should be sovm early. The authority from 
which many of these suggestions are taken, insists that great care should be 
taken in the choice of seed. It should not be of a reddish color, as a great part 
of it will not vegetate. It should be of a pale hue, lively and uniform. The 
finest samples and plumpest grain should be ^elected, as these throw up strong, 
healthy stems, capable of fesisting the effects of inclement seasons, and, under 
favorable circumstahces, putting forth with great strength and vigor. The com- 
,pi!er of the, United '.States census '; has. this^paragraph ': ',' '' ,' '''''" "'',.' 

*' Barley requires good cultivation. It delights in a warm, active, fertile soil. 
It does not do well on sod-lands. In Ehgland it is usually sown on light, sandy 
oils, after a crop of turnips that has been eaten on the land by sheep. The 
droppings of the sheep enrich' the land, whil^ the, small feet of the sheep consoli- 
date the light, porous soil. In this Country it appears to flourish on heavier soils, 
especially if they are thoroughly pulverized. At alb events, the soil must be 
well drained, and the crop sown in good season in -the spring. Our season is 
;S0 short, and the root^ of barley extend, as compared with winter wheat, over 
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Biicli a small surface, tliat it is , exceedingly imjiprtant tliat tlie soil contain a lib- 
eral supply of plant food in an active condition. " : 

More care is required in harvesting barley than in any other of the grain crops , 
it shoiild be allowed '.to become ripe, 'but not dead. ripe. 'It is, very apt to be 
destToyecl on account' of 'ivet. weather,., causing germination of the grain, and the 
'•CDDsecjiiei.it''depreciatioii''of its;va,kie^ as malt. • Hence:, it should,„not be stacked- 
•.or put in "the ,'barn unless,' thoroughly ' dry. ' 'Xone' should," be put '■' away" "when 'the, " 
dew is upon, it, as,:frorn. tlie'Softness of the stem and the 'tendency, of the ears^ to 
vegetate, it will be heated, the spear will be destroj^ed, and maltsters will ■ pur- 
chase, it only for ^grindiDg, ,and then at' greatly, reduced, , rates. ' A, , writer in the 
'Loudon Field ,m,akes,'„ some, suggestions- from '. which the following are condensed, 'r 
The,„grpin must be ripe, , but , not ^'rotten-ripe," in ' order that it may, germinate 
evenly,.,' ' Wait until, the, ' red,' streaks which run longitudinvally on- the, ripening 
grain disappear, the. head begins to hang dov/n, and the straw assumes a golden 
hue. Then cut it, and if sufficiently long tie up iii to small sheaves, io the event 
of bad weather. This better prot^Qts it from staining than if lying all about. 
Baidey stacked loose gets into better condition than wlisn tied up ; the sweating 
is more uniform and the sample a shade mellower, Still the evidence is in favor 
of tying, and the practice is steadily gaining ground. It is also recommended 
to avoid threshing with a machine, as the germinating spear is bruised, and is 
as much , injured by it as if heated in the mow. • It is likewise important, on ac- 
eouiit of the fineness of the texture of the ' chaff, that the grain should: not be 
,t;hr,o,wii, in , very large .heaps , without daily examination, to, prevent liea:ting 'and 
fermentation, /,;T'iie necessity for' 'all these ■ cautions , will ' readily 'appeat 'when 
the process of malting is described in another part of this psiper. 

: BARLEY. .As; 'FOO'D' FOB' MAN, , ■ 

It may be added to ' what has been, already intimated, that the ancients— tlie ' 
Egyptians,' Jews, and; .East, Indians— ciirdvaLed barley .for food' in the earliest 
times. The common variety came to Europe by way of Egypt, and in Greece 
three kinds of barley were cultivated for food in former times. It was atone 
time in general demand, in England as bread corn, and is even now, for this 
purpose, used to some extent on the continent. The bread is not especially nu- 
tritive, and has a dark color and strong savor that are not particularly pleasant. 
The Battledore barley furnishes an excellent meal. Pliny says that barley was 
the most ancient of all cereals used as food, and quotes theHordearii — the barley 
men— the name given to the sword-fencers, in allusion to. their allowance or pen- 
sion of barley. Count Rumford, in his essay on " Feeding the Poor," regards 
barley meal, when used for soup, as three or four times more nutritious than 
wheaten fiour. But a reference to the table on page 357, showing the proximate 
principles of' the 'cereals, exhibits the, flict that Y\diile v,^lieat contains 22^,lp parts 
of gluten and' other, azotized matters, barley contains but 13.96. ,' Gluten contains 
nitrogen, and,, '„on .,th'is' account has been called the vegeto-animal principle.' ^ ^[ow ,' 
it was demonstrated', by, Mag'endie, the .great French physiologist,,' that gelatin, 
fibrin, albumen, when fed separately, do not have the power of nourishing 'ani- 
mals for Dnj length of time— they invariably Waste away and die; but when 
they are fed on gluten alone, they thrive well and live long. It is thus conclu- 
sive that the more gluten contained in food, the greater will be its nutritive qual- 
ity; and hence the nutritive equivalent of wheat is much greater than that of 
barley. Barley soup, in many places, forms an occasional dinner d;sh ; but the 
hrnit of its' lise is very circutnscribed. Barley bread is- unknown to native 
Americans ,''■,'■■■,' ■■■.■'.■ ■ ■■' ■■,.■'.,' '. ■ ■ • 
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AS FOOD FOR DOMESXiC AMMALS. 

While barley is less nutritive than wlieat, it is twelve and a half per cent, 
more so than pats. JTrom the earliest antiquity it has been employed as food for 
cattle, and after the introduction of wheat the jElomans used it largely for horses. 
It is' regarded as the best article for fattening swine, after they have been put 
up for that purpose. The flesh is not only more tender, but it increases on boil- 
ing. It forms excellent food for poultry, London dairymen use the growing 
crop in spring for pasturing cows ; it comes early and increases the milk. It is 
a fine crop for sheep, and in England, when fed off early, as in April, it will 
spring up again and make a good crop in August. It is good for horses when 
fed in the spring — -spariBgly at first— and mixed with oats. As early as 1602 
it was sown in Martha's Vineyard, and by the colonists of the " London Com- 
pany, in Virginia, in 1611. Samples of the grain were sent to Holland from 
the colonists of Manhattan island, as evidence of their prosperous condition. In 
1796 it was the chief agricultural product of Hhode Island. Doubtless, at that 
early day in our history, its uses as food for all the domestic animals were well 
understood. John Spring, writing from Indiana, in 1853, says: "The green 
grain affords an excellent pasture during winter, especially for colts and calves, 
as they injure the ground less by tramping than other and older stock. The 
straw is^ayed for winter feeding to cattle, and answers well for horses when* 
cut and fed with the grain crushed into coarse meal. Barley is also val liable 
for hogs when ground and ihade into swill, and fed duriog the first stage of fer- 
mentation ; or the grain may be soaked in water until it is fully s'R^ollen, and 
tlieni'eel to^.tliem. 1).; J. B.' wrote, ,in 1855, ' (Agricultural Eeport,) " In' Egypt, 
as alsp .in ,all .parts of the. East, it' has';, been .used'io '''an ■ uncooked state,' .from' time; 
immemorial.', /as., th<?,;.com.mon food 'of horses', 'where the,''use'.of i'ye."and pats'' is' '.un- 
"imo'wn. '.'/ However '"prejudiced farmers may be t1 gainst' 'it'. as;.horse food, from' .the 
belief that it is too heating to these animals when kept hard at work, they cannot 
avoid'' being convinced of its excellence in , this re'spect, , when th^yconsidet that in' 
the countries where they are thfe most remarkable for their good qualities, as well 
as for their beauty, they eat no other kind of grain." Mr. Boardman, writing on 
the agxiculture of Maine, in 1862, says : " Wheii ground for feeding purposes, it 
is found to be a superior article for fattening hogs, and also for feeding horses, 
milqh cows, and poultry." Authorities might be iuultiplied to an indefinite ex- 
tent to illustrate its value as food for the domestic animals. When it is consid- 
ered that barley is raised with ec^ual facility £is the other grains, that it grows 
luxuriously in. almost ' every '' climate, and soil, that .its average,, yield,, per ,'acr.e is 
, greater' than wheat,, and, though less '■.than 'oats, th'at'it ,'possesses' relatively, greater 
nutritive properties, that it is usually less, iii danger of diseases . or from the dep- 
redations of insects, that it is alike applicable to ali kinds of firm stock, it cer- 
tainly recommends itself to a more general use in this direction. 

AS A THEItAPEUtIC AGENT. 

'■; , Barley'' is,,' ■recognized "as ■oScinpJ. ..by. .the ■■■m,edical profession ; througliout' the 
.world. ' ' It','Co,ntains 'much 'less '. of. 'the flesh' and blood 'making, p',rinciples than 
wheat,' ,aud,'']ie'nce', is. useful as .a 'demulcent '.and emolli.ent' for invalids in fe.brilo 
'Cases ,', and ''inflammatory .' disorders. -In ,' affections of ,^' "the ' clK^st , and Urinary' 
organs, ■ requiring " depletion and ' the -'.avoidance^ of '■ a ' stimulating .regi'm'pn;.''',it is, 
Iiighly,', and'. ',"deserye'dly' : esteemed/'fo.r its : 'soothing', ,efi'e'cts. ,,' ..'■'.Its:,' starch", 'offers', 
more resistance to the action of the gastric juice than that of wheat, and its meal 
■is more laxative.' A'dded 'to three times its 'weight of 'Wheat' flour, it gives 'an ex-,' 
'Cellent quality.;' to infants' food, the co'nstipatiug 'effect''' of the '''former' b'f3ing' coun- 
teracted. ITrom the well known tendency of bairley to act on the bowels, it 
should not be used in cases where there is diarrhoea, or in establii^hments where 
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bowel complaints prevail. There are two decoctions of barley for use amoiig the 
sick. Their preparation is very simple, and they will be found highly beneficial 
in cases indicated above. 

MALT LIQUORS. 

But by far the greatest proportion of the barley crop is consumed in the 
manufacture of malt liquors. Some figures have already been presented, exhib- 
iting the magnitude of the increase of consumption of ale, beer, &c., in this 
country; also the great increase of the number of persons employed as brewers 
and maltsters. It maybe profitable to add here.a column of figures showing the 
value of importations of malt liquors for the years indicated : 

Tahle of alcy hter, and porter iinported into tJie United States. 

1851.'. .... . . ......... S241, 894. '1855:.'... ... ...... . $783, 573 

1852.. 257,440 1856.................. 710,897 

1853.. 365,492 1857......^...... 849,840 

1854 567,009 1858.-.........:...... 631,134 

Table of ale, heerj porter, and cider exported from the United States, 

1851....^........./ ..S62,449 1855....... $61,012 

1852' 51,, 755 1^36. 61,817 

1853 ■ 66,2:23 1857............. :,.94,599 

1854.,. 64,090 1858. •. 98,408 

Total importatiojis, value of , $4, 407, 279 

Total exportations, value of - — . - . , — ...... — ...... 550, 353 



Balance in favor of importations ... ... - . . - - 3, 856, 926 



Bui'ing the same years were imported bushels of barley as follows : 

1851 95,663 1855.,....,.....". 155,782 

1852 109,192 1856 1,770 

1853 109,461 1857 2,924 

1854 73,700 1858.. 9,755 

The almost regular decrease of the importation from one hundred thousand in 
1851, 1852, and 1853, to less than ten thousand in 1858, shows that the country 
rapidly reached independence in this regard. This table maybe also profitably 
compared with that given on page 358. , It is to be regretted that figures of a like 
character, bringing down the statistics to the past year, are not attainable. They 
v/ould doubtless show that the astonishing increase of the barley crop lias rela- 
tively lessened the importation of the grain, and perhaps, also, of foreign ale, 
beer, and porter. And though a high authority has asserted that the best barley 
grown in the United States would not be used by a London maltster, yet the 
favor with which American beer and ales are received by the people, and their 
recommendation for use of the sick by the best talent of the medical profession, 
goes far to show that they are equally good; and hence there would be no 
necessity for importing them from abroad. 

* MALTING. 

A very brief liif^tory of this process may prove interesting. The operation of 
malting, by which the grain is prepared for conversion into beer, ale, &c., is 
composed of four distinct steps, namely, steeping, couching, fiooriug, and drying. 
■In .'the first, it is steeped in water for about two days, when it.absorbs moisture, 
swells considerably, softens, and adds about forty per cent, to its w^eight. As 
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BvOori it is easily jjeiietrable by^a needle tlic water is drawn off, and tlie grain 
is Bnbrritted to the next process, wliicli is coucJimg. Tim means placing tlie 
scvi'ked ba^rloy in lieaps two feet Ligli, wlicrc it is allowed to remain S;.boiit thirty 
lioiirs. In this situation the grain acquires a temperature considerably above 
that of the snrroiinding, atmosphere, but as 'the heat in such hxrge masses ivould 
not be uniform, the germination /would be niore .advanced in,, some • parts' than in 
oiherSj, and it is now subjected to the third step, which is fiooring... ■ This is done 
by throwing the grain on large,, airy, but shaded floors, in layers a few inches 
thick, and in this position it is frequently turned over with a shovel, thus securing 
unifonnity until the acrospire (a name given by maltsters to the new growth) has 
reached almost to the other end of the grain from which it started. At this 
stage the gluten and mucilage liavC' mostly' disappeared, and if the germination 
were allowed to proceed further the. leaf would start, and the sacGharine matter 
developeddn the process, w^ould be destroyed by the growth of the plant, to the ■ 
ruin,, of tlie grain 'for itialting purposes. Great , care is necessary to' suspend the 
germination at the proper time. At the completion of this stage the grain is 
removed to the kiln, which" is frequently prepared v/ith a zinc, or tin floor, per- 
forated with many holes. The grain. is spread two or three inches thick, and 
subjected to a heat gradually risiug from 100° to 160°, or even higher. There, 
are two distinct objects' in, this process : first, to dry the grain; second, to 
preveht l-h<3 Teciirrence of germination by destroying all vitality in 'the , plant. 
Maltirjg is nc't',perforined in, hot- weather, .the temperature ■selected being usually 
TOder ,45° Fahrenheit, else, the grain would become mouldy. Great changes 
occur in the chemical constituents of barley after being subjected to this process, 



as is shown by the, following analysis : 

' In lOO'parts of ' In 100 parts of , 

■' ' barley. ■ "' malt, ' 

Ees.in'',.':. / ' 1 

Grum... -v'. — .4' '■■ T5 

'Sugar, .'j';. ''-.'.'...v.... ,5'' '■' ''1,5, 

Gluten,.;,^. 3 1' 

Starch,-'.--'-/. 32 '"5,6 

Hordein . . . ... .... . .... : , . . . ...... 55 12 



100 100 



BREWING. 

Bar] ey tliu s malted is converted into beer by a process termed brewing. This, 
like malting, consists of several different operations :: First, Grinding, or rediiciog 
the malt to a coarse powder. Second. Mashing^ or thbroixghly stirring the pow- 
der in water at a temperature of 160°, with no more water at first than is sufiicieni 
to soak the malt. After an hour, more water is addbd at a temperature of 194^ ; 
this is allbwed to remain three or four hours, and is then drawn qitt; it is merely 
a solution of the saccharine matters. Third. Boiling. This is done in large cop- 
per ves,&e'ls, furnished with steam-pipes. In this operation' the hops are introduced, 
.^^nd th e , boiling of the, mixture is continued with frequent stirring.' As a general 
rule,/one'pound:of'diO'ps is.; added to a bushel of, malt for 'the .strongest 'varieties^ 
of beer,; '.for, common beer, about' oiie-fourth of that quantity: ' , Fourth. :Straimrig, 
by, passing fhroiigh,, a, cistern ,„v^hich has a metallic' , bottom' fall of holes. ' Itis 
'import ant'',' that, this,' should be' perforrae.d'y.ery' carefully to have ,'a , clear, cloiidless 
ar,i';icie, ' ; iPifth. ^ 'Vooling,.'^ by exp,osin.g,"ih,.broad.^ shallow,' ciste',riiS:,,' over,.' which cur- 
rents of air can, pass' freely. ''Sixth. Fenrienting, 'When the iiquid,' is ■ cooled, to a 
temperature of 56^', to 64° ,it is pumped.or coiiducted into'large open vats ] the yeast 
is added, usually about one gallon to 100 of the wort. In order to prevent the 
escape of the ckrbonie acidV the aroma of the hops, and the alcohol, as also to 
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avoid, acetifieatioii,; it' is, wlien. ,ifc, lias, .reached, the .proper poln.t,: transferred to' 
large liGgslieacls ; , tlieiernient,a:tion...gocs on, and :tlie' frotli is . allowed, to ■'es,'eape; 
from'' tlie biing-Iiole. ,.Tlie, losis- is made up by adding fre'sli' ■ supplies of.,-b,eer. 
Wlieii the -prbce&s o,f fermeiitationvis 'completed, ifi's 'transferred' to hogsheads' 
coated inside with rosin to exclude all air, corked tightly, and put in the cellar, 
from where it' can be taken .for; the'' consuuier. , ,";y , , . \ 

The following is an analysis of some of the best-known European and -Amer- 
ican beers : 





.;■ , Water. 


,Malfe. 


Alcohol. 


'Carbonic 
acid. 




■■ 76. 03 


.15. '88 


8.08 


'. 0.01 


Double p.orter .---',..■...--..' v^.^^.'..--- 


'. 83.74, 


: 5.98 


6. JO, 


,0.18 


Pa.Ie ale, London. ..'.-'.'..■..,..,,, . 


89. 85 


. 4. '50 


5.65 




Pliiladelpiiia lager beer - , . ^ 


92.16 


'.' ,'4.36 


3.40, 


,0.08 




91.30 


'4.66 


'3'. 76' 


0.13 




■■91.80 


■ ■ .4.65 


.-3.44." 


"^0. 11 




90.95 


■ ■,4.,7'a' 


4. 34 


■ , 0. Q4 



BEER FROM MALT. 

" Beer is a tliirst-c|iienchiiig, refreshing, exhilarating, intoxicatingj and slightly 
.mitrildYe bev-era.ge';" tliiis writes, Dr. ,Jonathan ^Periera. , ,Not withstanding , this 
hig,h ''authority, tlie.r'e has been some grave. questioning as to;its intoxicatiag and.' 
nutriti^^'e 'qualities.,,. That it, is t,hirst--quen,ching,'and refreshing w'ill not bo denied, 
as the water which is the inenstmuin of its active ,,^'propextie^' is' madc' slightly tonic 
by the ,addition of hops. But learned judges and juries, 'have', .sagely decided, as 
to its ititoxicating' power,, on bbth^'sides ■.of .tlie\qaestion,'in c'ase3 'arising im'dei 
the prohibitory liquor laws of the several States. It almost staggers belief v,'hen 
the evidence in such cases is read. Enormous quantities, amounting to many 
gallons, have been drunk by individuals in the course of a day without any 
especial blunting of the intellectual -or entanglement of the muscular powers. 
Only a short time ago Eev. H. W. Beeclicr convulsed an audience with laughter 
in his humorous relation of the vast quantities which persons, accustomed to it 
had consumed Vt^ithout appreciable intoxication. Yet, in like manner, individual 
instances are not^ wanting in vfhich impossible potations of whiskey, wii^e', brandy, 
and rum have been taken without damage to the brain or, the locomotion, Biit 
the smallest p.ersonaL experience will satisfy the observer that beer will intoxi- 
cate. It is no argument against the proposition that .large quantities, can occa- 
siona,lly be drunk with imp,unity. , ,XsidorLi3 and. OrosiuS' give a description of a 
liquor in use by "the Britons and O'eltic.nations' in these words': ■ " The grain is 
steeped in water and made to. germinate,, by which its spirits, are e,xcited and set 
at liberty .J it is then' dried and ground, after which it is infused , in '.a certain quan- 
tity of water, w^hich, being fermented, becomes a. pleasant, , warming, strengdi- 
ening, and intoxieating liquor/' Why not ? It possesses alcohol ; there is 
no thing in it to counteract the effect of that substance ; alcohol will intoxicate ; 
beer contains.' alcohol, therefore .it .will intoxicate. 'In, ''fa.ct, it is , drunk., for its 
exhilarating and intoxicating '.e&eets,,' and, except aS' a ,'medicine, ■ as hereinafter 
mentioned, for 'HO other purpose. .;The taste is bitter, and, to ■ the ...novice, very 
far from agreeable, and not many gallons would, be consumed for 'the sake of its 
impression on the palate alone. When men drink together . in token' of social 
estimation, beer .has the advantage of taking a' much larger quantity to produce 
its effects than purely alcoholic drinks, and the meeting can be drawn out to a 
length proportionate to the degree and measure of their friendship. 
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Brandy has 53.39 parts of alcolior; rum, 53.68 ; ^in, 57.60; Scotcli wliiskey, 
54.3,2; claret wine. 15.10 ; Malaga,. 18.94 ; Hoqk, 12.08; Tokay, 9.88, . &c., &c. 
To this principle alone all liquors owe their intoxicating qualities. Because, 
forsooth, beer and ale contain the same principle in less quantity, is it a reason 
that they will not intoxicate? Some years ago a bitter newspaper war was 
waged between the Scientific American, wdiich opposed the use of beer, and 
some physicians and chemists who favored it. It. would hardly be profitable to 
review this controversy ; only one fact is mentioned: that one savant claimed 
that lager beer had nutritive qualities equal to those of milk ! In Bavaria it 
is almost an essential article of diet among the laboring classes, and in many 
instances it takes the place of animal food. When a gallon a day, or more id 
drunk, little other food than bread will be required to satisfy the appetite. But 
what then ? Next come apoplexies, palsies, and other dangers from disorder 
of tlae nervous centres. It is quite unreasonable to suppose that it would con- 
duce to health and longevity to deluge t|ie stomach with a gallon of fluid in 
order to procure an ounce of nourishment. The stimulation, like that of every 
other unnatural kind, is but momentary, and is followed invariably by its period 
of depression. Thence arises a necessity for greater stimulation- — greater quan- 
tities of the fluid to produce it- — and so on, until the depression gains the ad- 
vantage over it, or until the nervous system is overwhelmed with disease, and 
d(3ath follows. The word nutrition," by Pereira, is well and sensibly qual- 
ified by the terra " slightly." In Dr. Charles A. Lee's edition of this author's 
work on Food and Diet, there are the following sound ideas : " The practice of 
taking a moder^^te quantity of mild malt liquor, of sound quality, c^t dinner is 
in general not only unobjectionable, but beneficial. It is especially suited for 
those who lead an active life, arid (ite engaged in laborious pursuits. For the 
sedentary , and inactive it is less fitted. * * ,* * Witli bi^^^^^ and dys- 
peptic individuals it frequently disagrees, and by such, therefore, should be 
avoided. In plethoric constitutions, especmlly^^^^^ there is a tendency to 
apoplexy, it is objectiohable,'' &c., &c. The opinion of Dr. Benjamin Franklin 
is well knownj but his w^ords will bear repetition in this place. When a jour- 
neyman printer in London, he endeavored to convince his fellow- workmen that 
if they would eat a penny loaf and drink a pint of water with it, they would 
derive more strength from it than from a pint of beer ; and in proof of this he 
states as follows : '' On my entrance I worked as first pressman, conceivii^g that 
I had need of bodily exercise, to which I had been accustomed in America. 
I drank nothing but w^ater. The other workmen, to the number of fifty, were 
great drinkers of beer. , I carried occasionally a large form of letters in each 
hand up and dowii stairs, while the rest emjployed.' both hands to carry one. 
They were surprised to see, by this and many other examples, that ' the 
Anierlcan aquatic,' as they used to call me, was stronger than those who drank 
porter." Dr. Lee adds that malt' liquors ,are liiore deleterious in their effects 
upon' the systerii than ardent spirits. ' "They certainly stupefy the brain, ren- 
der the blood too viscid, load the, cellular' tissue >Vith fat, and so modify the 
vital cohesion of the solids as to render wounds extremely difficult to heal, 
and accidents, which in watei-djinkers would be attended with little or no 
danger,, very certainly, fatal." : ' 

This declaration must be received with some grains of allowance. Intem- 
perance in be^r-drinking, like excess of any kind, is undeniably detrimental to 
health j but a yery moderate supply of pure beer will aid digestion, quicken 
the powers of life, give elasticity to the body :, and mind, and will not iiiduce 
any of the terrible results above named. In certain forms of dyspepsia it is a 
valuable adjuvant to other remedies; and in some cases of debility, requiring 
a "mild tonic and gentle stimulant, it has been found a great benefit. But too 
great care cannot be exercised in even the moderate use of a stimulant, how- 
ever mild, for the tendency of frequent indulgence is always towards drunken- 
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ness, Ileiice, as soon as tlieir administration as a medicine is no longer de- 
mancled b j the condition of the patient, its furtlier use had better be abandoned. 

ADULTERATIONS. 

There can be no doubt of the general adulteration of all malt liquora. In 
England andi bther countries, where Keavy pehalties^ ' a an in- 

creasing vigilance practiced to detect and punish such frauds, by a system of 
inspection of all malt liquors manufactured before exposed to sale, the practice 
is very common. How much more in this country, where there are no laws on 
the subject, and no officer to carefully analyze the products of the brewery ? 
Some 3'ears ago Professor Mapes, of Nevf York, analyzed the beer from a dozen 
differpnt breweries, and all were found adulterated with noxious substances. It 
is said that the sale of drugs to brewers is a profitable part of the trade. This 
is perfectly infamous. Cocculus indic^s, (fish-berry,) nux vomica, (dog-button, 
from which strychnine is obtained,) are some of the delectable substances found 
in beer. These are potent poisons, and the brewer found using them should be 
drowned at once in one of his own vats. The British Parliament passed a law 
to prevent this nefarious business. The following is an extract : "IsTo druggist, 
vendor of or dealer in drugs, or chemist, or any other person, shall sell or de- 
liver to any licensed brewer, dealer in or- retailer of beer, knowing them to be 
such, or shall sell or deliver to any person on account of, or in trust for, any 
such brewer, dealer, or retailer, any liquor called by the name of or sold for 
coloring, from whatever material the same may be made; or any material or 
preparation other than uhground brown malt, for the darkening the color of 
worts or beer, or any molasses, vitriol, honey, quassia, cocculus indicus, grains 
of paradise, Guinea pepper, or opium, or any extract or preparation of molasses, 
or any article or preparation to be used in worts or beer for or as a substitute 
for malt or hops ; and if any druggist shall offend in any of these particulars, 
such preparation, &c. , shall be forfeited, and may be seized by any officer of 
excise, and the person so offending shall forfeit j^z^f? hundred pounds 

Under this law verj^ many druggists and brewers were brought to grief, and' 
yet the practice- continues. Unless the American public arc ready to admit the 
immaculate purity and innocence of American brewers, they must be content 
while drinking their beer, to cherish the belief that they are at the same time 
guzzling some narcotic poison or damaging medicine. In view of the unprece- 
dented growth of the barley crop, of the great increase of the number' of maltsters 
and brewers, of the vast unknown quantities of beer that are drunk in every 
city alid almost every town on the continent, it is thQ dictate of sound wisdom, 
that the attention of legislators should be called to the subject, of the adultera- 
tion of pur malt liquors, and severe penalties should be infiicted as a preventive. 

In the cpmpilatioi;! of this brief text i am especially indebted to the ''New 
American Encyclopssdia," the "American Farmer's Cyclopaedia," "Carson's 
Pereira," "Dr. Lee's Edition of Percira's Food and Diet," and to, the Agricul- 
tural Iteports of the Patent Office from 1847 to 1860, and, from that date to 1864, 
to the valuable reports of Hon. Isaac Newton, Commissioner of Agriculture. 
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BY' SIMON BROWN AND JOSEPH REYNOLDS, M. D,," CONCORD,' MASSACHUSETTS. 



Nature is always, just,; ■ she 'iieyer requires morcof lier workers tliaii slie^ftir-; 
ntslies them the means to accotiiplisli. She requires the soil to produce plaiiis 
only ill proportion to the plant food she supplies to it. How does she niaiia^ 
with the trees of the forest ? The seed is dropped upon the soil and comes up 
a small and tender plant, requiring but little food. Its foliage is aiHiually 
dropped about its roots to protect and, by its decay, to nourish them. As it 

■ increases in 'size, it yields' more foliage, a large portion of whose substance is 
made up, of the gases of the 'atmosphere condensed in the vessels of the leaves, 
and, t'luTS , conducted' to the earth. The ■. increasetl amount ,of 'food which 'the ifr 
creasing growth of the tree annually ■ demands is' ^ thus, b,y its o,wn' action, 
annually 'supplied, and the supply is always in advance of „ the demand', so that 
wlien^ the^ trees have become too large, 'the. ^ mould, is, often accumulated; .to a, 
''gre'at depth. \ 'In ancient forests, .'whose- mbnumentaL trunks stand ; as .land- 

'..'marks' of the. centuries,, the amount 'of. nourishment w.hich they require is incon-' 
'cei'vafoly great ; but the' masses'df ifoliage, the decaying, limbs, and ;'the broken 

' boies". decaying,, in., .tho 'soil, 'sup.p.ly them' with abundant ' food. How wonderful'' 

'is'' this process of' nature, "by wlii'ch th|e .supply is increase,d in proportion' ' to tluo. 

. demand !;:' ThiS' is" true vegetable philosophy. ... ■ 'SayS; Stockhardt,. ''"Q-ood', fe.rm-' 

'' ing ' consists . in' taking large .'Crops ,fro.ni' 'the soil,- while at 'the same timcyou' 
leave it better than you found it.'^ This is what nature does in the forest, on 
the prairie' and 'natural meadow, - until -man' interferes with dier' operations. ' ,'' , Hi's. 
.'method' is ■ wholly unlike hers. .He plants' '-a. hundred apple, trees upon' 'Ms 
field; lie '.cultivates' .the soil, and .periiapSvmanures it , wlrlle they are ■.small ;' 
v/liei'i they have become large, enough .to yield a ' hundred.' barrel B' of .fruity .and, 
, at, least, a hundred barrels of .leaves, he' carries away the' . fruit,- and the winds.' 

,' scatter' the' leaves. ■ ''Here' are two hundred barrels of vegetable . matter annually 
'removed from; the 'soil. '.'Gould this amount of ..vegetable- substance remain and 

' decay upon the -.soil,, he might reasonably expect .its . fertility -to .. be sustai.ned.. 
'■B'at,,'no !'^' Jle" expects the soil to yield' -the' annual .crop of fmit au'd. .leaves, and 
to,'- supply.;,, in 'a,ddition, „the' material for. 'the ■ ■increasing -growth o.f . the.- trees ; '■ and 
the larger they-' grow, the lesS'- cultivation- he .gives .them,' and. the. less m'anure 
'.he 'Sup.plies''to.. the.'SO'il.'''."He' takes' two. tons.'of 'hay -from his. aero of. virgin soiL 
Can', he .reasonably ' .ex'p;e'ct:. another ■..'erop^as' .large.. ,unicss';he; applies 'something .to' 
protect and no.urish the,' roots, of ' thfe. grass.'? ■..'..,' He-" takes .t^o^ tons .'of :' stover and', 
fifty bushels of corn from his acre. W he take as large a crop the next 
year ? Unless the supply returned to the soil be in some proportion to the de- 

''"mand ma..de upon ' it,' the ' most fertile .soil ■■', w.ill ,. become ."exhausted. ' '. A virgin 
.soib'i,n which .a 'large quantity of humus 'has. been' accumulated, '-may ' ''en-dure 
'such a. drain for a few, years, but. the rich prairies of -Illinois,-' under,, continual 

-' 'cropping, ' are' ' . yielding, . -an , annually I'di.minishing harvest. '.. 'Even. ' the. . valley 'of 
the' Nile ,and' the cane-brakes' of - the ' Mississippi,' unless .' renewed '.'by. ',t'he ,.'de'p'0sii, 
.from- ' the' o ver'flo,wing water, ' would - ' 'in', time - lose , their fertil'ity . . This theory is 
' confirmed by universal experience. , In. the new so-ils-of the eastern- and' north-' 
em regions of our country scarcely two or three crops can be taken from tlia 
land without convincing proof of the truth of this philosophy. In all this 
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gion the soil, except upon the river bottoms, is comparatively thin anrl sterile, 
and the effect of every demand upon its resources, like that of a demand upon 
the resources of a poor man, becomes at once apparent. The great law of 
good husbandry is, to return to the soil an equivalent for the crop taken from 
it. By rotation of crops, and by deeper ploughing, tolexable crops may be ob- 
tained for a longer period, but the unpi'oductxye and deserted fields in some of 
the northern States and in the older southern States show that this is only a 
battle with time, in which time is sure to win. 

We arrive, then, at the conclusion that there can be no good farming without 
manure. In northern climates there is an additional argument for tlie use of 
manure. Many of the most valuable crops leq^uire naturally a longer season 
for their growth and maturity than the climate allows, and it becomes neces- 
sary to push them forward by stimulating manures. 

COMPOSITION OF MANURES. 

Such being the facts, it is obvious that the manure heap is the bank from 
which the farmer m^ust draw his working capitaL What, then, is manure? 
We have said it is plant food — ^any substance upon which the plant feeds in 
the soil. Anything which the plant derives from the atmosphere, although it 
contributes to its nourishment, is not denominated manure. We confine the 
term to substances applied to the soil. The term is said to be derived from 
manus, the hand, and is confined to substances applied to plants by the hand. 
The food of plants consists, j^r;!??^, of carbonic acid, or carbon combined v/ith 
oxygen. By this chemical combination carbon is rendered capable of being 
taken into the vessels of plants. The framework or chief bulk of all trees 
and plants is composed of carbon, and, as it decays more slowly than most of 
the other components of vegetables, it is left in the process of .decay more or 
less free' from all other elements. The bulk of all the solid excrement that 
passes through animals consists of ca^rbonaceous matter. Starch, gum, sugar, 
oils, and woody fibre consist largely of carbon. Peat consists of decayed veg- 
etable matter, chiefly carbon, combined with earths, acids, and salts. All the 
substances composing the compost heap, whether asiimal excrement or decayed 
vegetable matter, as muck, grasses, straw, beans, vines, fruits, grains, seeds, or 
other vegetable growths, consist largely of carbon, either combined with 
oxygen, or rapidly coming into a condition that will enable it to combine 
with it. 

Second, Salts. Various salts enter into the composition of plants, as ihe 
salts of lim*^, potash, soda, silex, magnesia, sulphur, iron, and manganese. 
Nitrogen and hydrogen also are important elements of plants, but as lliey are 
extremely volatile they are applied in the form of ammonia, which consists of 
these two gases. Ammonia is never found in plants, but is decomposed either 
in the soil or in their, vessels before its constituents are appropriated to their 
use. These salts are all found in the secretions of animals, especially in the 
liquid secretions, being derived by them chiefly from the vegetables on v^diich 
they feed. Ammonia is abundant in animal secretiohs, being formed in thern 
by the chemical union of hydrogen and nitrogen. The elements of ammonia 
not only enter into the composition of plants, but they operate as stimulants to 
their secreting and assimilating vessels. Decaying animal substances, as flesh, 
hair, wool, feathers, skin, and gelatine, yield a large amount of ammonia, it 
being formed in the process of putrefaction by the union of their nitrogen with 
the hydrogen of water. All these salts are also found in the soil, the source 
from which they are ultimately derived by animals. By salts we mean 
earthSj alkalies, and metals, chemically combined v/ith acids, as carbonate and 
sulphate of lime, sulphate and muriate of potash and soda, silicate of lime, 
24 t 
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eiilpliale of iron and manganese, &c. These all come into the category of 
plaij!: food, and are essential elements of manures. 

Third, Acids. These are important elements in manures. They are sel- 
dom, \yith the exception of carbonic acid, found in a free state, but combined 
with the earths, alkalies, and metals. Their chief use appears to be as solvents 
for these substances. Baits compounded of them enter sparingly into the 
composition of vegetables. The acids themselves are believed by some veg- 
etable chemists to be decomposed, and to enter into new combinations, thus 
assisting to form the acids found in the fruits and juices of many plants. 

Fourthj Gases. Another important element of plant food, and consequently 
of manure, consists of various gases combined with the soil, or dissolved in 
water. They are sulphuretted hydrogen, consisting of sulphur and hydrogen; 
carburetted hydrogen, consisting of carbon and hydrogen ; phospliuretted hy- 
drogen, consisting of phosphorus and hydrogen ; and carbonic acid gas, con- 
eisting of carbon and oxygen. The sulphuretted and phosphuretted hydrogen 
occasion the peculiar and offensive odors given off by manures in a putrefying 
state. Ammonia exists in manures in a gaseous form, except when combined 
Y/itli sulphuric or other acids, or with carbonaceous or aluminous substances, 
ivhich have the power of condensing and retaining it. 

Fifth, Water. Wat^r, either pure or in combination with acids or alkalies, 
is the universal solvent employed by nature. If pure water cannot dissolve a 
substance^ nature adds an acid or an alkali, and sometimes a third substance, to 
enable it to effect the solution. Water cannot dissolve silex, but, by first dis- 
solving a quantity of carbonate of lime, it becomes able to dissolve silex, and 
form silicate of lime. Water contains, in solution, earths, alkalies, acids, and 
gases. It is everywhere present when animal or vegetable growth is going on, 
supplying to the vessels of their organs, in that state of minute division which 
can be effected only by solution, the materials which they require to construct 
tlieir difijerent tissues. Besides this, it enters largely into the composition of tlie 
blood and juices of all organized beings, and readily allows itself to be decom- 
posed when either its oxygen or hydrogen are wanted. 

The above-named substances, viz: carbon, salts vnth alkaline, earthy and 
metariic bases, sulphur, iron, manganese, acids, gases, and water, are the prin- 
cipal elements 6f manures. They are found in different proportions in different 
manures, and are rarely all found in any one manure. The different effects of 
different manures is owing to this foct, as well as to the difference in the soils to 
which they are applied. Carbonaceous manures applied to a soil consisting 
largely of humus will produce but little eftect upon the growing crop except as 
a mechanical means of lightening the soil. Such soils require alkalies or matter 
containing nitrogen; On the other hand, sandy soils, which are deficient in 
carbon, are greatly benefited by manures containing a large percentage of 
carbon. Hence we may learn the advantage of mixing soils containing different 
elements. The. peaty soil does not afford the silex and lime needed to give firm- 
ness and strength to the culms of grass and grain. The sandy soil does not 
iiirnisii the carbon needed to construct their growing frame work. A mixture 
of the two will furnish all the materials needed. Manures containing a large 
proportion of nitrogen stimulate plants to a large and vigorous growth. Those 
containing phosphorus, or phosphate of lime, contribute to the size and pliimp- 
iiess of the grain and seed — -hence the benefit of combining them both in the 
cult tire of the garden and field. That may be considered a manure which sup- 
plies any want of the soil, or of the growing crop. But a perfect manure is that 
which supplies all the wants of ail crops in all soils, or a manure containing all 
the elements above named. To use such a manure in all cases would be a waste 
of material, for they are not all wanted, perhaps, in any one case. To determine 
what elements of manure we can most economically use, it is necessary to ascer- 
tain the condition of the soil, and the elements of nutrition required by the crop 
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to be raised upon it. Several of the elements of plant food, as we have seen, 
are volatile, and will not remain permanently in the soil. Others are readily 
soluble, and will soon be washed oat of it. If they or any of them are not 
wanted for the immediate crop, there will be a waste of material. Could we 
make use, in every instance, of only those elements that are wanted to enable 
the soil to procluce the present crop, or those that will remain permanentiy in the 
soil for the use of future crops, it is obvious that much material would be saved. 
Science and experience may afford us some aid, but the difficulties in the way 
of determining the wants of the soil and of the plants we cultivate, and of 
adapting- our manures to these results, are so great that we must be content to 
suboiit to the loss resulting from oar inability and ignorance. 

THE SOURCES OF MANURE, 

■ Carbonaceous matter, as we have seen, is derived from the natural decay or 
chemical decomposition of vegetables. Vegetables collected into masses, as 
leaves, wood, grasses, straw, the stalks and stems of all plants, fruits, grains, 
roots, &c., under ftivorable conditions of temperature and moisture, rapidly un- 
dergo, iirsty the fermentation ; and, secondly, the putrefaction process. Where 
there is too much or too little heat, or too much or too little moisture, fermenta- 
tion will not go on. The fibres of vegetables thus collected in masses, under 
fevorable circumstances, soften and swell, and become permeable to air and 
water. Their salts, starch, gum, sugar, gluten, and extractive matter are dis- 
solved, their carbon combines with oxygen, and carbonic acid is formed and 
penetrates the whole mass. This acid combines with the alkalies that are pres- 
ent, as potash, lime, soda, magnesia, and ammonia, and carbonates of potash, 
lime, &c,, are formed. Certain elements in the mass soon take on the action of 
putrefaction. This process is owing chiefly to the presence of elements contain- 
ing nitrogen, as gluten and other matters of animal origin. All animal substances 
pass rapidly into the process of putrefaction, and the larger the proportion of 
such substances mingled with the vegetable masses, the more rapidly putrefac- 
tion proceeds. Hence the addition of animal manures to vegetable composts 
facilitates putref^iction. By the process of putrefaction hydrogen also is rapidly 
developed, and combines with phosphorus and sulphur when these are present, 
forming sulphuretted and phosphuretted hydrogen. When the surfaces of these 
putrefying masses are exposed freely to the atmosphere, these gases, which are 
very volatile, are rapidly dissipated. To prevent this, substances should be 
applied which have the power of absorbing and retaining them. Carbon, when 
nearly pure and dry, has a strong affinity for them. The addition of dry char- 
coal, or of peat, will absorb large quantities of them. When these gases are 
thus absorbed their presence ceases to be indicated by their peculiar odors. The 
sulphates of lime, iron, and zinc have a similar power, hence their value as de- 
odorizers. These sulphates have also the power of decomposing carbonate of 
ammonia, displacing the carbonic acid, and forming sulphate of ammonia, which 
is not volatile. Chloric and nitric acids will also decompose carbonate of am^ 
moiiia, forming with it chlorates and nitrates of ammonia, which are soluble in 
water, as are also salts which they form with the other alkalies. Vegetable 
compost, then, when the decomposition is complete, consists chiefly of carbo- 
naceous matter combined with gases and salts. 

By a process in many respects similar to that above described, vegetable 
substances are decomposed in the digestive organs of animals. The fibres are 
comminuted by the teeth, and fitted to be pervaded and softened by the fluids 
contained in the stomach and intestines. A large portion of the starch, gum, 
sugar, gluten, and salts is dissolved out, and taken up by the lacteal vessels of 
the animal, and serve the purposes of nutrition, while the remainder, mixed with 
the juices of the animal, containing various salts, is ejected. This process is 
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accomplished mucli more rapidly tlian the ordinary process of vegetable decay, 
and the substance resulting is mixed with a large amount of animal matter, which 
fits it for rapid putrefiiction. When the necessary conditions are present, this 
animal matter, which pervades the mass like leaven, sets up the process of 
putrefaction at once. These two processes, vegetable composting and the feed- 
ing of animals with vegetables, are the sources from which carbonaceous manures 
are chiefly derived. Vegetables reduced by the process of digestion, although 
they have parted with a large portion of their nutritive elements, yet, in conse- 
quence of the conditioQ to which they are brought, and the additions which they 
have received, are more valuable as manures than w^hen, without serving the 
purposes of nutrition, they are reduced by the ordinary process of decay. But 
the slow decomposition of vegetables is always going on in nature, and thus one 
generation of plants affords nutriment to those that come after it. 

The carbonaceous matter resulting from the decay of vegetables is not all 
taken up as it is formed. Masses of it have accumulated in swamps, basins, and 
meadows. These accumulations, mingled with more or less of insoluble earths, 
constitute muck or peat, and furnish an almost unlimited amount of carbonaceous 
material fitted for the immediate use of the cultivator. The difference which is 
found in different accumulations of this material is owing in part to the difference 
in tlie vegetables from which it has been formed, and in part to the difference of 
the soils upon which it rests and by which it is surrounded. In some deposits 
the matter is almost purely carbonaceous ; in some the composition is complete ; 
in others but partial. But the most essential difference in different deposits of 
muck is, that some contain aci{ls, or acids combined with minerals, while others 
are nearly or quite free from them. These acids are the carbonic, humic, crenic, 
and apocrenic. When deposits of muck are underlaid by ciay, or receive the 
wash of chxy beds in their vicinity, and iron is present, which it often is in the 
form of bog ore, the sulphate of alumina, which is the basis of clay, is decom- 
posed, and the sulphuric acid combines with the iron and forms solphuret of 
iron, or pyrites, which is often found in muck in sufficient quantity to impair its 
value as a fertilizer. When any of these acids abound in muck it is unfit to be 
used in a simple state. Alkalies are the proper correctives, and of these lime 
seems to be the best adapted to remedy the evil. Quicklime, mixed with peat, 
has the effect of rapidly rendering it pulverulent and light. Its influence seems 
to extend through the whole mass, hko that of yeast through the whole mass of 
dough, while at the same time it combines with the acids and decomposes the 
salts of iron, forming salts of lime, which themselves are essential to the growth 
of many plants. Muck, when free or nearly free from acids, may be used by 
itself ynth great benefit on light, sandy soils, or on any soils from which the 
vegetable mxittexis exhausted; or it may be composted with stable manure, ashes, 
guano, or animal matters, with peculiar advantage, since it has, as we have 
already observed, the power of absorbing and condensing the gases arising from 
the putreiaction of these substances. Such composts are adapted to nearly ail 
the uses of the garden and field. 

No substance is so well adapted to composting with n^ght soil and urine as 
dry imick, since it deodorizes these manures and retains all their valuable ele- 
ments, and renders them manageable and easy of application, affording at the 
same time the dilution which is necessary for the safe application of concen- 
trated manures. Composted with putrefying fish, muck forms an exceedingly 
valuable manure. The best mode of preparing muck for use is to throw it 
from its bed in the autumn, and leave it exposed to the action of the frosts of 
the succeeding winter. If it is to be composted with lime or ashes it may be 
used the following spring. But if it is to be composted with stable manure, 
night soil, or animal matters, it is better to let it remain in the heap until the 
following autumn, when it should be deposited in the barn-yard or cellar, and 
mixed, from time to time, with the drippings of the animals. It should be 
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provided in sufficient quantity to be used freely as a deodorizer about the prem- 
ises whenever or wherever it may be wanted. It will thus become charged 
with gases and salts, and be converted into a highly valuable manure, which 
for a garden and for fruit culture has perhaps no equal. Many skillful farmers 
consider a compost of one-half good muck and one-half stable manure fully 
equal for corn culture to pure stable manure. 

Vegetable composts, animal excrements, and muck are then the chief sources 
of carbonaceous manures. With these, as we have seen, are combined various 
gases and salts which are essential to vegetable growth, either as elements of 
nutrition or as stimulants. These may also be found in more concentrated 
forms and in smaller bulk, capable of more easy and direct application to grow- 
ing plants. Variously combined and condensed, these fertilizing elements con- 
stitute the numerous articles known in commerce as artificial manures. All 
plants during their growth take from the soil more or less mineral matters. 
Some require them in large quantities. Such plants are said to exhaust the 
soil on which they grow. The small grains, which appropriate in their culms 
and seeds much silex, lime, and potash, are instances of this class. The ele- 
ments of which we are now speaking are all soluble, and are washed out of the 
soil — and the better the soil is worked and the finer the tilth, [he more rapidly 
does this take place — and, unless they are frequently renewed, the cultivated 
soil is soon exhausted of them. 

Owing to their small bulk they are easily applied. Nitrogenous manures 
are Peruvian guano, night-soil, poudrette, urine, hair, wool-waste, fish manures, 
and animal substances generally. The phosphates are hone-meal, superphos- 
phate of Jime, and Mexican guano. AH these are combined with mineral 
earths and alkalies, and it is to these that is due whatever permanent value 
such manures possess, the other elements being so soluble and volatile that 
their effects are immediate and temporary. 

In this connexion we may mention the Saltpetres or nitrates, a class of ma- 
nures to which little attention has been paid in this country. Earth contain- 
ing nitrate of potash is often found in caverns, where it has been accumulating 
for ages, protected from the weather. Nitrate of soda is found in extensive 
beds in New Jersey and in the northeast part of the State of New York. 
Large quantities of it are imported from Chili. The nitrates may be manu- 
factured artificially by means of nitre beds. These are formed by means of 
earth and animal manures mixed with potash, lime, and soda. They are pro- 
tected from the rain by roofs open on all sides to the air. The mixture is kept 
at the proper degree of moisture, and frequently stirred to expose new surfaces 
to the atmosphere. The alkalies, thus treated, combine with the nitrogen of 
the air confined in the porous mass, and by a somewhat complicated process 
nitrates of lime, potash, and soda are formed, and the whole mass becomes im- 
pregnated with them. The principal use that has hitherto been made of the 
substances thus treated has been to leach them, by which the nitrates of soda 
and potash are dissolved out. When they are reduced to a solid state by evap- 
oration they are used for the manufacture of gunpowder, and for other pur- 
poses in the arts. The whole mass, unleached, applied to the soil, is a very 
active manure ; and there is no doubt that large quantities of most valuable 
manures might thus be prepared. Whether it can be done economically, expe- 
rience only can determine. Mineral substances are restored to the soil by the 
direct application of lime, gypsum, ground bones, ashes, salt, sea-weed, and the 
nitrates of lime and soda. The effects of such substances are very apparent, 
especially when the application is followed by crops into whose composition 
they largely enter, as wheat, oats, potatoes, &c. 
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PREPARATION OF MANURE. 

We have already seen that most of the natural manures contain elenients 
that are volatile and soluble. It is obvious that when eiich substances are ex- 
posed to the rain and snow, the soluble portions will be dissolyed nud washed 
out, and that if they are exposed to the free action of the sun and air the vola- 
tile elements will be dissipated as fast as they are evolvedj and this will be 
nearly in proportion to the elevation of the temperature. The free action of 
the air will not only dissipate their gases, but will also carry off the moisture 
that is necessary to sustain chemical action. Hence it follows that in compost- 
ing and preparing manures for the soil, whether they consist of stable manures 
or those mixed with soil, or with muck or other vegetable or animal substances, 
they should be carefully protected from the weather. Such exposure subjects 
the cultivator to a loss he can ill afford. The most convenient arrangement for 
the protection of manures is the barn cellar, and this is coming rapidly into 
use in the eastern and northern States. In every section of the country in 
v,diich barns are required for the storage of forage and the protection of stock 
in winter we would recommend the barn cellar as both a convenient and econom- 
ical arrangement. It should he easy of access, of sufficient height, be built of 
brick or w^ell-pointed stone walls, and with a bottom impervious to water. It 
should bo protected froni currents of air, and if possible secured frpm frost, so 
that fermentation and putrefaction may go on through the winter. Material 
should be provided and placed in or near the cellar, and be frequently spread 
over the fresh droppings of the animals in sufficient quantity to absorb the 
liquids and to take up the gases as fast as they are formed. Some careful 
farnjers spread the material daily over the droppings, and thus a thorough mix- 
ture is secured- The materials, whether they consist of muck, loam, or leaves^ 
should, be as dry as passible. In this conditio they wnll retain much more of 
the liquid excrement, are more easily pulverizedy and will mix more readily and 
thorouglily wath the droppings. There should be as much muck Or other mate- 
rial used as will be sufficient to absorb all the liquid and render the solid ex- 
crement dry enough for convenient manipulation. When the floor of the cellar 
is tight, this will be found to be no less in bulk than the mass of solid excre- 
ments. When cattle are highly fed more than this will be required. When 
the urine is taken off by a drain into a reservoir, for separate use, a less quan- 
tity will be required. We know of no better rule with respect to the quantity 
of material to be added in the composting of stable manures than the above. 
If the mass thus gradually formeti in the cellar is allowed to freeze, very little 
decomposition takes place during the winter^ But if the frost is kept out, 
the laboratory will be kept at work, more or less actively, according to the 
temperature, through the entire winter, and the mannre will be fit to be used in 
early spring. It wdil become mellowed and rendered fine by its own internal 
action, and will not require so much la.bor in overhauling for the sake of break- 
ing and pulverizing it. If it is kept frozen, or near the freezing point, the ani- 
mal excrement will be in the condition of green, manure, and will not so readily 
combine wath the soil, or act so immediately on the growing crops. 

The farmer who is not so fortunate as to have a cellar should cover his ma- 
nure heap with a roof at least, to protect it from the rains. If it is not covered, 
it would be well to remove it into the field during the winter, and deposit it in 
as , large heaps as possible, that it may present the smallest surface to the 
vs^eather, and cover it , neatly with soil, that may protect it from the rain and 
absorb the gases as they are formed, which will be but slowly during the cold 
weather. It is wise economy to deposit in the autumn a quantity of dried muck 
year the Bpot, where it' is; intended to deposit the manure from the barn. This 
should"' bc' mixed with it as it is hauled .and 'used .'to cover the heap. • -Compost 
heaps, thus formed, should be overhauled in the early spring, and the ingredients 



MANURES AND THElE APPLICATION. 



375 



well mixed. Scarcely too miich importance can be attached to overliauling ma- 
nure in the spring, and mixing its ingredients and making them fine, but this 
should be done before it is heated by fermentation, as soon as the frost is out 
of the heap. It should then remain a few days until it begins to be warm, 
when it may be overhauled again. In this state it readily combines with the 

soil, and comes into contact with 'the roots of the growing' plantS'^"", It'is- att ex- ■ 

cellent plan to mix gypsum with it as it is being overhauled, or to sprinklq the 
heap from time to time with a solution of copperas, or with dilated sulphuric 
acid, as these will combine with and retain the ammonia as it is formed in the 
putrefying mass. A pound of acid, or five pounds of sulphate of iron, may be 
used with a barrel of water. 

Ashes or quicklime should never be directly combined with green manure, 
or urine, or Peruvian guano, or any substance that contains a large percentage 
of carbonate of ammonia, as they will combine with the carbonic acid and set 
free the ammonia, which will, of course, be lost, unless there is some other sub- 
stance present that has a strong affinity for it, which may combine with it and 
retain it. When lime or ashes are to be applied to the same soil with stable 
manure, or compost containing a large share of such manure, the best method is 
to plough in the manure and spread the lime or ashes broadcast on the surface, 
or apply them in the hill. When hoed crops are to be cultivated, ashes may be 
profitably applied to the surface at the first hoeing and worked in with the hoe. 
Manures should be applied to the soil witii all the elements belonging to their 
constitution. If a portion of these elements is diffused into the atmosphere, it 
is obvious that that portion has been lost, and that is usually the most active 
and stimulating portion. 

Some farmers prefer to introduce stable manures into the soil in a crude state. 
In this condition it is in' a state of integrity. AH its elements, as they are de- 
veloped, are absorbed by the soil, and we are not surprised that those who have 
not experienced the advantages of composting in a cellar should prefer this 
mode of application. We have already referred to the combination of niuck 
with night-soil when speaking of muck as a deodorizer. Human excrement, 
including urine, contains a great number of elements. In addition to carbona- 
ceous matter, it has been shown by analysis to contain chloride of soda, or com- 
mon salt, chloride of potash, hydrate of potash, soda, lime, magnesia, iron, 
phosphoric acid, sulphuric acid, silica, urea, and urates of lime and ammonia. 
The composition is doubtless much varied by the food; the number of pounds 
of urine is at least double that of the solid excrement. An immense amount of 
this material is annually wasted in . our cities, which, if it could be deodorized 
and preserved, would be of inestimable value to the farmers and gardeners in 
their vicinity, and would add incalculably to the resources of their vegetable 
markets. Probably there is no better mode of preparing this highly valuable 
substance known at present, than to mix it with a sufl&cient quantity of peat in 
a dry state, to absorb its moisture and destroy its odor. If a quantity of plaster, 
or a little diluted sulphuric acid, be added to this composition, we shall have one 
of the best manures that can be composed for most crops, and especially for 
garden and fruit crops. It is said that the Chinese make Use of clay, dried and 
pulverized, to mix with night-soil. This has considerable power as a deodorizer, 
and is very tenacious of gases and moisture, and when dried peat cannot be 
readily obtained may be substituted for it with much advantage. ^ 

Fowl manure. — Almost all families in the country, and many in all our vil- 
lages, keep hens to supply themselves with eggs and poultry for the table. 
The droppings of fowls are of much more value than is generally supposed, and 
by a little pnms a large amount of mr!nKr.\ '"Lic-i ra^ij be calkd domLstic giirrio, 
may Ijl prepared. Fo^vifS from io: . ^ f ? v^^'r'iictivc kiliii, jiU'sviy,^ ly>mu iN) 
tLe eaiiiu pl.ice to uoo-r^ t^IiiUi ys bo iiiiddr ^h rooi', iduA'c con''\ CiiA^ 

roostfs shoLiia be provided, for 'them. Under the roosts a quantity of dry peat or 
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good loam or coal ashes slionld be spread to receive the droppings. Once in a 
few dayB an additional quantity should be spread over them. Let this be con- 
tinued through the year, and where a dozen or twenty hens are kept quite a 
heap of valuable manure will be found at its cloae. It is best not to disturb it 
until just before it is wanted for use, when it should be worked quite fine and 
well laixed and thrown into a heap. If gathered offcener, for the sake of clean- 
liness, it should be preserved dry, in boxes or barrels. For early garden vege- 
tables, as lettuce, peas, sweet corn, and cucumbers, no better manure can be 
found. As it contains a large per cent, of ammonia, it should be exposed to 
tlic air as little as possible, and should be covered to a moderate depth in the 
eoil. A small quantity of this manure added to the hill where corn is planted, 
wiJl bring forv/ard the youn^ and tender blades rapidly and vigorously. 

LiaUID MANURES. 

The saving and nse of liquid manures is deserving of more attention than it 
has liillierto received in this country. When cattle are kept in stalls through 
the winter, and especiaiiy where soiliiig is practiced, and cows are kept in the 
stall through the year, the floor should be so arranged as to conduct the urine 
into troughs beneath it, which will convey it into a reservoir in the cellar or 
outside the barn. This can be done at very Ifttle expense. The accumulated 
urine may be pumped into a water cart^ to which a sprinkler is attached, similar 
to those used for watering the streets. If it is pumped in through a strainer 
the sprinkler does not, become clogged, and it may be immediately conveyed to 
the iieid and distributed as a top dressing upon grass or grain. When the soil 
is not deficient in carbonaceous matter there can probably be no better top 
dressing applied. It not as permanent in its, effects sl§ the solid excrements, 
but more immediate, and may be applied two or three times a year. For raising 
green crops for soiling it is invaluable. Here there is a constant and abundant 
supply of the material. It should be applied after the grass has started in the 
spriug, and after each cutting. Its application is attended with less expense of 
labor than that of composts. The cost of the necessary apparatus for saving 
and distributing it is very small. As a dressing for land to be planted with 
turnips it is very excellent. As a top dressing in the spring or during the sum- 
mer for pasture lands it is, perhaps, superior to any dressing that can be applied. 
If the undiluted urine is thought too strong, it may be easily diluted in the 
field if water is at hand. An intelligent farmer who has been using it as a top 
dressing for grass during the three years past, considers it fully equal in value 
to the solid excrement of the game animals ; and he states that one man can 
dress as much land in one day with liq^uid manure, as two men can in tw6 days 
v,^ith solid manure, without taking into account the expense and labor of collect- 
ing and mixing the material of which the compost is made- If this statement 
be correct, it must be more economical than any compost as a dressing. When 
applied to lands in which humus is deficient, it will not probably be foimd to 
meet all the wants of the crops. Its effects will be much like those of guano 
on similar soils. It remains to be determined by experience whether it is of 
equal value with superphosphate of lime, ashes, plaster, guano, or other concen- 
trated manures as a top dressing. These may ail be applied with equah facility 
and with even less labor, and some of them, as lime and ashes, are more perma- 
nent in their effects. In applying liquid manure the labor of one man and a 
horse will top-dress one acre a day within a quarter of a mile of the barn. This 
would be worth not far from three dollars. Will the value in any other dressing 

j add as much to the value of the grass or grain crop as will the dressing in ques- 

1 tiqnl This can be ascertained only by experiment, 

English farmers are making extensive application of manures in a liquid 
form. They have in some cases dissolved solid manures in large quantities of 
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water, and applied tliem as a top dreSvSmg. Tiiey seem to be in favor of di- 
luting them largely, and their efiects may be due in some measure to the quan- 
tity of water in which they are dissolved. Liquid manures may be applied so 
strong as to irijure tender plants. It is well known that pure guano, applied 
directly to the germinating seed, operates as a caustic upon its softened sub- 
stance, and entirely prev^ growth. The sapae thing is true of ashes apd 
lime under certain circumstances ; and it is also true of urine, for when this is 
applied in large quantity upon young and tender grass, it will often kill it en- 
tirely. There is no doubt that the English mode of application is the safest, 
but by it the labor is much increased ■ and we are hardly prepared to believe 
that the fertilizing power is increased in proportion to the dilution, as is said to 
be the case with homoeopathic medicines. Within certain limits the immediate 
effects of fertilizers may be and are increased by dilution. The particles of 
soluble bodies are more finely distributed, and are readily taken up by the 
radicles of plants and carried into the circulation. Indeed, this is doubtless the 
reason v/liy liquid manures are more active than solid. Water must always be 
present to render manure, of any kind, effective. Potash, soda, lime, and all 
other salts, must be in a state of solution before they can be absorbed by plants. 
Horticulturists well understand thg.t such substances can be applied with more 
immediate effect in a state of free solution. When the sulphate^s of potasl), soda, 
and ammonia are applied in solution to strawberries, after the fruit is set, the 
effect upon the size of the, fruit is sometimes truly wonderfuL Applied in a 
solid form, in a season of drought, they have but little or no effect until the 
falling rain dissolves them, when they will operate sometimes with almost 
magical effect. Gruano, applied as a top dressing, is often wholly inoperative 
unless the application is followed by rain. Hence, when this fertilizer is ap- 
plied in this way, it should be in the early spring, while the ground is still wet, 
or during a rain, or upon an April snow, in order that it may be dissolved and 
carried into the ground, and thus be protected from the atmosphere as well as 
be applied to the roots of the grass and grain. There can be no doubt that 
lime and ashes, applied in the form of lime v;ater and weak lye, would be more 
immediately efficacious than when applied in the ordinary way, but it would be 
attended with more labor and expense. How far this mode of applying manure 
v/ill be found economical in this country, where labor absorbs so large a part of 
the working cajpital of the cultivator, each must judge for himself. Our own 
opinion is that, with the exception of urine from the stable and the house, which 
may be easily saved, and which is apt to be lost, in great measure at least, by 
any other plan of management, the application of liquid manures will be con- 
fined chiefly to the garden. For garden uses, soapsuds and the sewerage of the 
house are usually sufficient to fertilize a garden that will supply the family with 
vegetables. All the liquids from the house should be conducted to a reservoir. 
A garden engine and a water cart, with a few feet of hose and a sprinkler 
attached to it, will be all the machinery needed. The soil should be well 
sprinkled before the seed is sown, and at such times subsequently, during the 
growing season, as may be convenient or necessary. A little practice will soon 
teach the needfub skill in the application. If plaster, or a solution of sulphate 
of iron, is added occasionally to the reservoir, it will act as a deodorizer, while 
at the same time it adds to the efficacy of the mannre. 

Much excellent manure might be prepared in this way if every farmer and 
every cultivator of a garden would take the pains necessary to provide a suit- 
able reservoir. The material that now runs to waste, and is for the most part a 
nuisance around the premises, might thus be made to add no inconsiderable 
amount to the products of the soil. Each family, of five hundred families in a 
country town, might save manure to the value of five dollars annually that is 
now wasted. This would amount to twenty -five hundred dollars, or one dollar 
for each individual in the town. This would be sufficient to pay the highway 
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tax and build one good school-lioiise, or it would pay the entire scliool tax of 
most towDS of that number of inhabitants. If such would be the value of this 
saving to a tov/n of five hundred families, its value to the whole country must 
be a very large sum. As the population increases, the demand for garden vege- 
tables and fruits will increase. This demand will lead to better and more 
thorough culture of all such products. This, in its turn, will lead to the careful 
preservation and application of all the means of enriching the soil. The crowded 
populations of Asia and Europe arc far in advance of us in this respect. The 
low price of land lias led our people to rely, hitherto, more upon the inherent 
energies of the virgin soil than upon the appliances of art. Our systems of 
agriculture have been based upon this, and when the fertility of one field is so 
far exhausted that it will not yield a satisfactory return for the labor ex- 
pended upon it, we resort to another; but as the value of land increases we shall 
turn our attention to preserving and increasing the fertility of the soil we con- 
tinuously cultivate. Then we doubt not that means of enriching the surface 
soil will be found often beneath the soil itself, and that a great amount of ma- 
terial that now runs to waste will be saved and applied as fertilizers to the soil. 

SPECIAL MANURES. 

In our discussion thus far, we have had direct reference to natural manures 
prepared on the farm, but we have introduced several observations relating to 
another class of manurial substances, whicli have become articles of commerca 
and trade. These are called special manures. By common consent this term 
has come to mean something used as a fertihzer or as a stimulant that is not 
derived from the ordinary sources of the farm—that is, from the stable and 
compost heap. The siibstances included under this term maj^be divided into 
comrnercjal and artificig;! manures. The principal commercial manures are thf3 
guanos, bones, wool -waste, hair, woollen rags, and the oil cakes. The Peruvian 
and Mexican guanos, and more recently guanos from Baker's and Jarvis's 
islands, are, we believe, the only manures of this class imported into this coun- 
try. Those that may with strict propriety be called artificial manures, are 
prepared on a large scale, in manufactories devoted to this special purpose, and 
are found for sale in all the agricultural stores. They are bone meal and flour, 
superphosphate of lime, muriate of lime, soda ash, sulphates and nitrates of 
potash, soda and ammonia, and various poudrettes. Most of these manures, as 
they are received from the manufactories, need little or no preparation, but are 
ready to be applied directly to the soil, or to be composted with other manures, 
or to be dissolved for use in a liquid form. Some of the old Eoman writers 
speak of the value of ashes and lime, but seem not to have had the remotest 
idea of many of the important substances which have been brought to act so 
important a part in modern husbandry, and which do actually increase the value 
of many of our crops to no inconsiderable extent. One after another these specific 
agents have been discovered and introduced, until they are by sonie thought indis- 
pensable in good farming. That some of them are of great value, giving not only 
a present but permanent power of production to the soil, there can be no doubt. 
That such are the effects produced by the use of bones, was long ago learned 
by the farmers of England, who increased their wheat crop by the agency of 
bones and thorough drainage, from the low standard of. fifteen bushels per acre 
up to forty, with an average of above thirty. So great was the demand for 
them that they soon became an important article of commerce, and British ships 
navigated every sea, and visited the remotest lands, to secure cargoes of bones. 
Qur own shores were stripped of thousands of tors, that went to fertilize the 
British isles wliile our own acres were starving for' them. They not only visited 
the hiiiitiiig grounds of Africa, but gathered, up the bones of. countless herds 
of cattle ou the pampas of South America, that had |>een killed fbrlhcir hides, 
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torns, and tallow alone. Even battle-fields, where men and brutes had found a 
common grave, were carefully gleaned of the decaying relics of unnumbered 
soldiers and horseSj who tims found a too early resurrection from the tomb, and 
were exchanged for British gold. All these were transferred to the soil, and, 
with an improved husbandry in other respects, gave it a productive power which 
it never had before. And it was not a spasmodic power, but a permanent and 
reliable one, that has brought th€3 most luxuriant crops for more than half a 
century. The example of our transatlantic friends at length awakened our 
own people to a sense of the importance of bones as food for plants, and some 
of tliem have been gathered and converted into superphosphates, bone meal, 
and bone flour, to be used both as a fertilizer and to be mingled with the food 
of our domestic animals. The value of bone as a fertiliser may be readily 
inferred from its composition. Fresii well- cleaned bone contains about thirty- 
eight per cent, of animal matter. The remainder is mineral matter, nine-tenths 
of which is phosphate of lime and one-tenth carbonate. The animal matter is 
of great value on account of the nitrogen it yields to the growing crops, and 
the phosphate is especially favorable to the development of seeds and grains. 
It is on account of the phosphate of lime that bone dust is so beneficial to dairy 
lands, as milk and cheese both contain it. There is about half a pound of 
phosphate of lime in ten gallons of milk. Bone dust is an excellent manure 
for wheat, for although this is a silica plant, in whose ashes silicate of lime 
abounds, the presence of phosphates in the soil is essential to the formation of 
the seed. If the soil be rich in silicates, but deficient in phosphates, excellent 
straw will be obtained, but the grain will be small in amount. It will be a crop 
better calculated to make bonnets than bread. It has been estimated that one 
hundred pounds of bone dust is equal to twenty -five or thirty hundred pounds 
of stable manure. Although bones contain such fertilizing elements, they must 
be fioel}^ pulverized in order that they may be immediately available in the 
nutrition of plants. It takes often twenty or more years for small fragments 
of bone of the size of a hazelnut to become disintegrated in the soil, and yet 
such fragments are often seen in the bone dust of commerce. Means have been 
discovered to reduce them to paste or flour, of which we shall speak hereafter. 

As auxiliaries or helps in the management of soils, we can unreservedly 
recommend a careful and judicious use of the special manures. No exact rules 
can, however, be prescribed for their employment. The nature of the soil, its 
texture or mechanical condition, the degree of moisture it has, the state of the 
season, and the time of its application, all have so much to do with them, that 
exact rules would often prove inapplicable if they were given. The farmer 
will remember that plants feed only upon matter in solution— that is, the bone, 
plaster, potash, or ashes, must be dissolved before the roots can avail themselves 
of its nutriment. If, therefore, any of the special manures are applied to a soil 
so lacking in moisture as not to render them soluble, they remain inactive. So 
if a soil for the want of drainage is constantly charged with cold water, which 
keeps the temperature so low that putrefaction cannot take place, plants derive 
but little benefit from manure of any kind, even if a redundance of it is applied. 
These simple statements will perhaps show why so many experiments with 
special manures arc set down as failures. They are used under such circum- 
stances as to render them completely inoperative. They should be applied upon 
soils that are fine and porous, so that atmospheric action will be free among the 
particles, warming and moistening them. Under these circumstances the fine 
grains or flour of bone, guano, superphosphate, or any of the special manures, 
soon become softened by the dampness of the soil, then warmed by the genial 
rays of the sun, which easily penetrate it because it is light and fine, and by 
fermentation and putrefaction are soon converted into a soluble form, all ready 
to hi' iij; '4 b/ ilu) "nn^^ of f ■ ' 1^^. - 

, Treated in this ^^-a-j special maiiurc^ are c|_uick in their action, giving 'plants 
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an early and vigorous start, and pnshing tliem rapidly forward until tlieir roots 
find new means of support in the soil, which they penetrai^3 in all directions. 
In roAvs of com or vegetables w^here they are applied, the foliage will be found 
more luxuriant, and of a richer and deeper color, than in rows where none had 
been placed. These conditions must be observed or they will frequently prove 
a failure. They should also be near the surface, where they will be kept moist 
by the dampness of the atmosphere and summer showers. Even w^hen these 
conditions are observed, it will be well to apply them just before a fall of rain, 
in misty weather, or during a gentle shower, 

GUANO. 

Guano has been more extensively used as a special fertilizer than any other, 
perhaps than all others. It consists of the excrement and exuvia of birds 
dropped upon the same spot through long periods of time. The birds select 
some island of the ocean where their favorite food abounds, congregate upon it 
in vast numbers, and there rear their young. This is also their resting place 
by day and night. The consequence is that all their droppings, when they are 
not upon the wing, fall upon the same place. Long before the keel of any vessel 
divided the waters of the vast Pacific, or the foot of man trod upon its islands, 
these birds were collecting their food from its prolific bosom, perpetuatiug their 
kiiid; and adding layer upon layer of tlieir excrement, until some of them are 
now vast accumulations of guano, twenty, forty, or sixty feet in depth. It is 
calculated that the deposits of it in south and middle Peru amount to more than 
twenty millions of tons. The best guano is found in those tropical latitudes 
where it seldom or never rains. This vast mass, however, is not entirely com- 
posed of the digested droppings of the birds^ It contains also feathers, bones, 
and the animal matter which comes from the decay of the birds themselves. 
The great difference in the results obtained from the analysis of different sam- 
ples of guano indicates that age, exposure, paid other circumstances greatly affect 
its properties. Sound guano contains a large am.ount of ammoniacal salts as 
well as phosphates. In birds, the secretions of the kidneys, as well as the in- 
testines, are carried into the cloaca, where they become mixed and combined. 
The food of the sea-fowl, which produces this substance, is almost wholly fish, 
on which account their excrement is much richer in nitrogen than that of birds 
or animals that feed on vegetable food. Its value depends essentially on this 
fact. 

COMPOSITION OF GUANO. 



Professor Norton gives the composition of a few leading yarieties in the fol- 
lowing table : 



Variety; 


Water. 


Organic matter and 
ammoniacal salts. 


Phosphates. 




5 to 7 
7 to 10 
19 to 13 
IS to,26 


56 to 64 
56 to 66 
50 to 56 
36 to 44 


25 to 29 
16 to 23 
2-2 to 30 
21 to 29 











This, it is evident at a glance, is an extremely rich manure 5 the quantities 
of ammoniacal salts and of phosphates are remarkably larre. The Ichaboe 
guano contains much more water than the others, because the climate in that 
region is not so dry as on the west coast of South America. It is also more 
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decomposed, giving usually a stronger emell of ammonia. Tlie Pacific guanos 
liave veiy little smell of ammonia, but if they are mixed with a little c[mcklime 
and gently heated, the odor becomes extremely pungent. 

More recent importations are from two islands in the Pacific discovered by 
Americana, and called Baker and Jarvis islands. Says Liebig, " The guanos 
from these islands are distinguished from others by their acid reaction and greater 
solubility. They contain only a small quantity of substances containing nitro- 
gen, no uric acid, and small proportions of nitric acid, potash, magnesia, and 
ammonia. The Baker's island guano contains as much as eighty per cent., the 
Jarvis thirty-three or four per cent., of phosphate of lime. The latter has forty- 
four per cent, of gypsum. These guanos approach nearest in their composition 
to bone dust. Their condition enables the farmer who wishes to accelerate their 
action, to convert them into superphosphate, by the addition of from twenty to 
twenty-five per cent, of their weight of concentrated sulphuric acid. 

According to an analysis by Voelker, one pound of guano was found to be equal 
to fifty pounds of farm-y ard manure; and that it contains these elements in the most 
concentrated form, and permits the application of them to the field more conve- 
niently than farm yard manure, as it may often be done after putting in the seed. 

The difference between the Peruvian and Mexican guanos is, that the former 
contains a larger proportion of the ammoniacal salts and the latter a larger pro- 
portion of the phosphates. The especial value of the former may be seen in the 
increase of the straw and ctxlmsin grain and grass; while the value of the latter 
is manifested in the increased volume and plumpness of the grain and seeds. 
The high prices .at which the guanos have been held for the past few years have 
greatly diminished their use in this country. At a reasonable price they might 
be used to great profit on our partially exhausted soils, especially when used la 
combination with carbonaceous matters. If good guano can be furnished at the 
seaports at from forty to fifty dollars per ton, it would find an extensive demand-. 
It is capable of increasing, under judicious application, the crops of grain, pota- 
toes, and grass at least thirty-three per cent. Owing to its comparative clean- 
liness and facility of application, it is peculiarly suited to horticultural and floral 
improvement. 

. But guano is shamefully adulterated, and the farmer not only frequently loses 
the money he pays for it, but loses his labor, the use of his land, and the crop 
which ought to grow upon it. Professor Johnston mentions an instance of four 
vessels which sailed from English ports, ballasted with plaster of Paris intended 
for admixture with the guano wdien the vessels were loaded at the islands. An- 
other favorite material for adulteration is umber, so that in some cases the farmer 
gets fifteen hundred pounds of umber to the ton, and only five hundred pounds 
of guano. In order to protect the purchaser from such outrageous impositions, 
the professor gives the following as tests : 

1st. The drier the better ; there is less water to pay for and transport. 

2d. The hghter the color the better; it is not so completely decomposed. 

3d. If it has not a strong ammoniacal smell, it ought to give off such a smell 
when a spoonful of it is mixed with a spoonful of quicklime in a glass, 

4th. When put into a tumbler with water and well stirred, and the water and 
fine matter poured off, it ought to leave little sand or stones. 

What is the effect of guano upon crops ? 

Ill the fxrst place, is.it permanent 'I The popular notion is that it is not ; but 
we think it must extend to two crops, because if its ammoniacal salts are nearly 
exhausted the first year the phosphates will continue to act beyond one year. 
Professor Johnston says guano very much resemble! bones in its composition, 
and as bones are knovtrn to benefit crops in an entire rotation, guano ought to do 
the same. The chief difference between bones and guano is this : that the guano 
contains ammonia readj^ formed, or forming, so to speak, while the bones con- 
tain gelatine, which forms ammonia only during putrefaction. The ammoniacal 
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part of tlie one, therefore, will act early ; of tlie otlier, after a longer period, Tv^Lile the 
perinaiienfc effects of the remaining ingredients of hoth will be very much alike. 
The guanos, then, having tiie most ammonia will have the greatest present effect, 
while those having a L-n-ger amount of the phosphates will be the most permanent. 
Nearly all the authorities v/e have consulted agree in the conclusion that three 
or fom- hundred pounds of, pure guano is worth as much as fourteen to eighteen 
loads of ordinary manure. An instance of its energy is stated by Professor 
ISIorton, where eight hundi:cd pounds being put upon an acre of turnips, they all 
grew to tops and produced no bulbs. Even the succeeding crop of wheat was 
Fo rank in its growth that the grain was miserable. The Hon. Marshall P. 
Wilder, well known to the counlry as one of its leading pomologists, applied 
eight hundred pounds per acre, and harvested from it sixteen hundred bushels 
of carrots. The following statements were communicated to us several years 
since by David Mosely, esq., of Westfield, j^lassachusetts. Mr. Mosely is a 
thrifty, observing farmer, who manages his estate with singular ability and suc- 
cess. Be says (New England Farmer, vol. 8, p. 238) tlial three hundred pounds 
of guanOj in one instance, increased the crc'p of com fifteen bushels per acre ; 
that in another ^53 worth of guano gave a profit of $77 ■ that in a third instance 
he manured a field of seven acres with fifteen cart-loads of good stable manure, 
and on five acres of it sowed one hundred eiiid fifty pounds of guano per acre. 
The portion on which the guano was put yielded tv/enty-three bushels per acre 
more than the remainder of the field. In a fourth instance he sowed two hun- 
dred and Mtj pounds per acre, which increased the crop twenty bushels an acre, 
and it was , teii or twelve days earlier for the guano. He further statbs that three 
hundred pounds have given him more bushels of potq-toes than twenty loads of 
manure. . ' ■ 

HOW AND WHEN TO APPLY GUAIVO. 

1st. As we have already stated, guano is best applied in damp or shov/ery 
weathei-. 

2d. It should be put on grass lands in the latter part of March or the early 
part' of' April. 

3d. "When applied to land just ploughed, it should he immediately mixed with 
the soil 'by harrowing, or, as Mr. Mosely states, by brushing, it v/iih birches or 
other bushes., 

4th. W-hen grain is sowed early in the autumn, only a portion of the guano 
intended to be applied should be then used, but the balance should be put on in 
the spring. If the v/ hole is applied in the, fall the grain sometimes becomes, too 
luxuriant and is liable to be injured by the frosts. 

5th. Guano should be; applied with reference to the present crop only, and 
not with the purpose of benefiting succeeding crvops. 

6th. Ouano, before application, should be rnixed w^ith five or sil times its 
weight of charcoal, fine sqil, or dried muck. We once caused four tons of Pe- 
ruvian guano to be spread upon a floor and mixed with six times its weight of 
fine black muck in layers of the two articles. After it had remained in this con- 
dition two weeks, it was.' overhauled- - and the pile evened up and covered with 
clean muck. The same, operation was repeated in two weeks more. At plant- 
ing' time,' two or three weeks after the second overhauling, it was shovelled into'' 
carts, taken into the field, and a moderate handful thro v/n into each hill, llic 
corn not appearing in due time, examination was made into its condition, v/heii 
it was f ound, that, most, o,f „t he' kernels ■had. sprouted, but' as soon, as the tender' 
germ; had' reached''"the;gUc1nO' it ^perished. .Of ' the sixteen, -'acres to .'which' it was' 
applied not a tenth part of the corn came up. Our next conclusion, therefore, 

is—' ■ ■ , - . 

7th. That guano should on no account be allowed to come in contact with 
the seed. 
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Englisli cliemiBts have recominended guano as a means of increasing the 
growth of the sugar cane upon the partially exhausted soils of the West India 
islands; and we see no reason to doubt that it would give a greatly increased 
growth to the cotton plant, especially on soils that have been cultivated several 
years in that most important crop. It should be applied largely diluted with 
peat, rich loam, or marly earth, in the fuiTow at the tinie of sowing the seed. 
It should be spread over the whole width of the furrow, which should be eight 
or ten inches wide. It would give a rapid growth to the young and tender 
plants, which would thus attain a larger size and become more deeply rooted 
before the approach of the dry season^. Experience alone can determine what 
quantity can be applied with advantage. Probably about the same quantity 
that is required for corn will be required, viz : from two to three hundred pounds, 
according to the condition of the soil. G-uano is often applied by gardeners and 
floriculturists in a weak solution. If it should be found to injure the germs of 
the cotton plants it might be applied iu solution at the first lioeing, upon the sur- 
face of the ground. 

The importation of guano into Great Britain in the year 1845 was two hun- 
dred and eighty-three thousand and three hundred tons, and in 1851 two hun- 
dred and forty-five thousand tons, at a cost that year of about ten millions of 
dollars. So that, with the experience of six years in its use, the farmers in that 
country thought it profitable to expend ten millions for this special fertiliser iu 
a single year ! 

BONES AND SUPERPHOSPHATES OF LIME. 

Bones, as we have already said, in their entire state— ^that is, containing 
all the gelatine of the periosteum and cells which compose their framework, and 
all the fat and earths with which these cells are filled^ — consist of about thirty- 
eight parts animal matter, forty -four parts of phosphate of iime^ three per cent, 
ol magnesia, soda, and other salts, with twelve per cent, of moisture. If a quan- 
tity of entire bones ground to a fine powder, are placed in a box or other vessel 
in a warm temperature and slightly moistened, putrefaction will be quickly set 
up and ammonia will be rapidly evolved. It is obvious that in this condition 
bone must be a highly stimulating and active manure, and must contribute to a 
vigorous growth of the stalk and an abundant crop of grain and seed. The bone 
meal and flour now in the market purport to consist of the entire bone reduced 
to different degrees of fineness. Could we be sure that the glue-makers and 
soap-makers have not had a share of it, we should consider it the most valuable 
of ail the manufactured manures. As long as we have farm stock, cattle, sheep, 
swine, and horses, they must have bones, and as phosphate of lime exists so 
largely in them, it must be provided for them in the food they eat. Accordingly 
it is present in ail cereal grains^ in leguminous plants, and many other vegeta- 
bles, the soil of course furnishing it to them. It is not only, then, the animal 
substance in bones, the gelatine and fat, that makes them a good manure, but 
the mineral part is of essential service to some crops, especially if the soil be at 
all deficient in phosphate of lime. Bones contain, as we liave seen, forty -four 
per cent, of phosphate of lime. But phosphate of lime is almost insoluble. 
We see bones lying exposed to the weather for years, and only slowly crumb- 
ling into the soil. The animal matter has long since wasted out of them; 
but the phosphate of lime remains. How can this be rendered soluble, so 
that it can speedily yield its valuable elements to the growing plants ? Xcutral 
salts consist of acids completely saturated with some base. Thus, sulphate of 
lime, or gypsum, consists of sulphuric acid combined with all the quicklime it 
will take up. The new compound thus formed no longer presents the sensible 
properties of either of the ingredients. The acid of the"one and the alkali of the 
other are not perceptible to the tasfce^ and the caustic property of both is no longer , 
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present. The compound, tlien, is neither acid nor alkaline, but neutral. But- 
many neutral salts, as the gypsum of which we are speaking, are sparingly and 
Slowly soluble in water. By the addition of an excess of the acid used in forming 
them, they become more soluble. By removing a portion of the base, or alkaline 
earth, from the compound, the same effect is produced for if there was just suf- 
ficient in the compound to neutralize the acid, the removal of a part leaves the 
acid unsaturated or in excess. The salt will not then be neutral, but an acid 
salt, or, in chemical language, a super salt. Phosphate of lime, as found in 
bones, is a neutral salt, consisting of one part of phosphoric acid and three parf s 
of lime. It may be rendered soluble b^ adding phosphoric acid, so that it shall 
110 longer be neutral, but an acid or superphosphate ; or the same effect may be 
produced by the addition of any other acid having a sufficiently strong affinity 
for lime to take av/ay a portion of it from the phosphoric acid. The remaining 
lime no longer neutralizes the phosphoric acid, and the compound becomes an 
acid or superphosphate. Sulphuric acid lias so strong an affinity for lim.e that 
if it be mixed with neutral phosphate of lime it yAW seize upon and combine with 
one of the three parts of lime which, as we have said^ enter into its composition, 
and will form with it sulphate of lime, or gypsum. This mixture of phosphate 
of lime with sulphuric acid will then consist of superphosphate of lime and plaster 
or gypsum. This is tlie substance known in the market as superphosphate of 
lime. If no additional plaster or other substance is mixed with it, it is a valua:- 
ble m^anuriah substance. Could the animal matter contained in the entire bone 
beseparated from it before it is subjected to the action of the sulphuric acid, and 
be restored to the mixture afterward, a very powerful manure vfould be obtained. 
ThiS' issaid'to be done in the manufacture of the ^superphosphatesin the, market. 
But we have found so much di&rence in the sensible properties and in the effects 
of different samples of it, that we conclude that the soap-maker at least gets his 
share, even if the glue-maker is denied, or that the material used in the manu- 
facture consists of bones so long exposed to the action of tii'e weather that the 
£inimal matter has been wasted out of them. Wlien this article is manuiactured 
on a large scale for the trade the process is as follows : 

Bones are collected from every possible source; boys and girls gather them 
in the streets of cities; butchers and provision dealers, save, .them ; , men scour 
the country vfith horses and v/agoBs, picking., up from house, to house every 
pound or bushel they can get, while vessels collect them in large quantities 
wherever they can be found, and find a profit in the business. These bones are 
in a raw condition, not, having' been used' by soap-boilers, or in any other way to 
lessen their value..' When 'Collected and thrown' into heaps, 'under cover, , each 
.bone iS' examined, and' all such' as are' suitable' to be. used, in the '.arts are then 
laid aside for turners, cutters, and so forth, to be used for knobs, handles of 
knives, canes, and umbrellas, and the smaller nieces to be made into buttons- 
Such as are not lit to, be used in the arts are throv/n into iron, retorts, each hold- 
ing two, barrels. The covers of these retorts ,are fitted so exactly that they are 
nearly^ or quite air-tight. When thiis made ready they are let down into a fur- 
nace, v/here the whole mass, retort and bones, soon acquires a red heat; but no 
air being admitted, no flame takes place in the bones. In this intense heat, ail 
the animal matters, the gelatine, oils, ammonia, &c., are driven offVand in the 
■form of steam pass through a ■ pipe to a resery.oii-. prepared;, foi' them in a. remote 
part of ': the ' busldiog. ,,; ' The pipe through whiclr they, ,paBs,,,as , in, the' process of, 
distillation^ .is immersed inxoid water, so that the oil and gelatine leave , it in a 
thickened 'state, ,' and. ihost highly charged '■'.with, the .p,ungent ammonia. , Careful 
experiment having taught the workmen how long to allow the retorts to remain 
in the furnace, when that time has expired they are taken out and set upon iron 
wheelbarroA¥S and placed av/ay to be cooled off". The bones are now reduced 
to what is called bone-black or animal charcoal. This is extensively used in 
refining sugar. They are of a shining black color, brittle, and can be easily 
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and rapidly ground, not into flottr, btit init;<;>^iiife ^inklTi particles. Two barrels 
©f this ground bone is then pieced iti i w6pden,; va,:i,, ^Jid'/fepread evenly over the 
bottom. Four gallons of the liqfmd, tliat ran btit of the icetort are thrown upon 
it, and the whole is thoroughly stirred. When the niass is sufficiently mixed, 
from fifty to sixty pounds of sulphuric acid are added and mingled. A powerful 
ebullition or boiling takes place, which continues several minutes, during which 
time the workmen keep the whole mass in motion. When it subsides, the article 
has become what is called superphosphate of lime. It is then spread upon floors 
in lofts, or in fine weather upon platforms made for the purpose in the open 
air, and when partially dried is packed in barrels or bags, and is ready for the 
market. By this process nothing that the bones originally contained is lost, 
although it has undergone important chemical changes. 

Can it be doubted then that superphosphate of lime, judiciously applied to 
soils fitted for it and needing it, will greatly promote the growth of many of our 
crops? It is said, however, to be often adulterated with black loam or pulver- 
ized muck, which so nearly resembles the burnt bono in color and texture that 
it is difficult to detect the imposition without the aid of chemical tests. . 

There are other modes of redtfcing bones so as to make their properties avail- 
able by the farmer. One of these is to mix one part of sulphuric acid with two 
parts water, and immerse the bones in the mixture untU they are softened into 
a paste, and then mix them with dry muck or some other substance that will 
separate the adhesive particles and make them convenient for use. 

Another and a better way is to reduce them by steam, by the following pro- 
cess : A strong steam box is hung upon a frame so as to be easily turned over. 
A square hole is cut through one of the sides, and a cover tightly fitted to it, 
and held in place by clamps and a screw. The box is charged with bones 
through this hole, the cover closed and the steam admitted. It requires a 
superheated steam to break them down, which must be constantly applied for 
several continuous hours. It is claimed that by this process all the animal and 
mineral matters that enter into the composition of bones are saved, A portion of 
the gelatine which is driven out from the bones, is conducted away, allowed to 
ferment in contact with dry muck, and then a certain quantity of the dissolved 
bone is addedy making what is t^xm^di ammmiated superpkos])hate of Im v 

After the mass in the steam box is sufficiently cooked, the cover is removed, 
the box turned over, and the contents precipitated upon the floor ; from the 
floor it is carried by machinery to a room above, that is heated by steam, and 
dried, and as it becomes sufficiently dry is moved along to a hopper, passes through 
a mill, and comes out in fine granular particles, which can be readily broken 
down by the thumb and finger. The firsi rci juioite in the use of superphosphate 
is .that it be absolutely pure. Numerous cases of failure that have been reported, 
have undoubtedly arisen from the shameful adulterations, either by the manu- 
facturer or by those who have purchased to sell again. In some instances, 
however, failures may be traced to total mis fip plication, as when it is applied to 
soils so completely charged with cold water that they are rarely warmed to a 
degree to induce fermentation and the other processes of decay ; or, again, when 
it is apphed to dry gravelly soil entirely deficient of humus.' Superphosphate 
is not equally adapted to all plants. 6n all the Brassica family, including the 
cabbage, Swedish turnip, common flat turnip, cauliflower, broccoli, &c., its influ- 
ence is usually striking and profitable. The leaves of the plants grow larger 
and thicker and assume a darker green than we have ever seen them under the 
stimulus of any other fertilizer. It is also useful to beets, mangolds, peas and 
beans, and all other of the field and garden crops. 

Several years since we made an experiment with it on a young pear orchard 
containing one hundred and fifty trees. ' It was applied at the rate of six hun- 
dred pounds to the acre, and sowed broadcast in Novem.ber- The land was a 
sandy loam, had been moderately manured for sev^rsLl years in succession, but 
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lieayily cropped eacli year v/itli carrots, parsnips, gmpes, anS raspberries. In 
the spring succeeding the dressing with superphosphate, the carrots and pars- 
nips were omitted, and white beans and gTapes were planted. AH the crops 
were almost extravagantly hixuriant during the summer. The change in the 
size and color of the leaves of the pear trees was remarkable,,and afforded a 
strikhig contrast between themselves and the leaves of other pear trees but a 
' Short distance'' from them. ' /The^' fruik.iii,.the'' autumn' was • of 'corresponding; exr: 
cellence. ' ''The beans' ' planted were the white ■ pea bean,' which, iisiially grows., 
about a foot high- they also ' felt 'the power of , the fertilizer," and instead'of mod- 
.'estly 'keeping near ■ the ,ground, as is their habit, made an average, growth/of, 
three ' feet,, .some of ■ them, climbing into the branches' of „ the pear trees, six. feet 
from 'the ground: The young :grape vines also ■ made a rapid growth, as did,, the,; 
stools: 'of raspberries'., ■ The 'Same spot has been annua,lly ' dressed in; iNiovember , 
with farm compost, moderately, and spaded in. The pear trees are ten feet apart 
each way. Between them in the rows is a grape vine and two stools of Brinkle 
orange raspberries, and beans planted between the rows of pear trees. With 
such management the crops, crowded as these are, continue at the close of six 
years to be as luxuriant as ever. During the last autumn the pear trees rec|uired 
propping to enable them to sustain their load of fruit, and the grapes trained to 
stakes broke their accustomed fastenings and fell to the ground. The beans 
yieidetl ammally at the rate of about forty bushels to the acre. 

We have thus stated somewhat in detail what phosphate of lime is, how it is 
'produced, what crops it is' best, adapted, to, and something of ' its power',upon' 
crops when properly used-— so that the farmer, unaccustomed to its use, may 
avail himself of its advantages without the risk of ioss^^^ . 

! ' '", " ';"" ,','"' V ■ 'SALTPETRE.'' ' ; ,'' ,' " ' , ' 

'' :'' 'Mtric 'acid 'With 'potash,- soda, ammonia, aad lime, , forms ,;salts, which go,' by,, 

the general, name'of saltpefes/'. ■. The nitrates, of potash;'and soda are^best 'k'npwn.. 
';;to us;'., ^The former 'Is 'imported largely from the ■■East ', Indies;, the' , latter , comes ^ 
■ to this country mostly from' Peru, where it is, found in,; extensive beds ;'comb'ined^ 
,'with"' earths,, from, which' it is extracted by a rude process of 'iixiviation"'aad,'' 

■evaporation^. , , ^ : - '' _ 

Erom some experiments which we have made with saltpetre, we are -inclmed 
"'to' think that'..it's''value';as a' manure is 'not fully appreciated. In' „those ■experi-. 

merits, at a cost, of five cents a pound, we found it among the cheapest manures 
'.we' h'ad'^ ever' used/. ■,,Its use, .is .not, a modern',, ■discovery.' ' The;,first '.E.ngiish 
''author' who wrote up'On , husbandry,, in' 1532, Anthony .Pitzherbert,',,' describes', it ^ 

as 'having the , power to,, insure 'the', farmer the most abundant' crops,. ', ' A hundred; 

years' .' after,, .Evelyn, told, the ,farm'ers, of .:hig age, if; they; could ^'obtain, a „ plentiftil 
"'Supply..of saltpetrethey would need but little, other compost to meliorate their 
"ground. '':, "Even Jetliro , Tail, 'who' zealously denied; the.'necessity of manures', of , 
''''any , kind, placed', .nitre 'at the ,h,ead of .his, list' of ',th'OBe,;"substances,' which .,he' 
'''-'deemed to ■ be ' the- essen'tial food ,of ' plants. . ., .,But it' is 'only , in modern ' days ;','that, 
''; saltpetxe.'has'.been ''extensively.' used 'as a.;fertilizer, for it, is .n'pt" long that it lias 
."been' ' produced ",in' .t|uan'tities ■.suScientiy reasonable ' to, enable ,the ;farffler;to';use', 
'',it profitably '',a.s' a .manure. „■ It'.'is ,.so'' extensively used ''in,,. the 'arts,,'' especially' in 
': .the manufoct are ■ of' gunpowder^ that-' the' ■ price '., has ''' 'been . ' thought,;. too' ' ,high:' to" 
." make it a.', ,profitable' investment, in'ihe 'soih.,'.-In l.arge .'q^uantities, however,' and 

in ordinary times, we think it may be obtained at ,as low prices as Perilviaii 
'. guano or. the' superphosphate of lime,.., ■■ ■■.'": ■;'.'■■'■■■',■' 

Experiments are not wanting to show the results ,6f the use of saltpetre upon 
: crops,, and this.is'the- po'int of interest' to- us.;' 'A' ■■gentleman us^ed it;in the kitchen 

and dower garden, where it increased, the beauty and prolonged the bloom of 

the flowers ; and, at the rate of two Imudred pounds per acre, on a crop of horse- 
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raSisli, witli tlie most beneficial results. It prevented mildew on early peas a;n3. 
wall friiit trees. Its application to red clover greatly increased the crop. 
' In 'England it is , supposed. 'tliat /the most elTective method of enriching land'is 

, by folding; sheep'npon. it, and yet, a gentleman in Hertfordsiiire produced 'with 
one iiundred poiindsvof '.saltpetre' to tiie acre, eefreet's,,more than equal to' those 

. produced; by' folding; ■s'lie.ep,,, ,', :„ .^.'Another .gentlemau :,state,s:.',tliat' on'.., the ..s.andy .'.lands' 

of iSiirry, with., one'limidred pounds of nitre on clover, he produced results, fully 
equal to those of twenty-five cubic yards of horse dung. Still another, by tlie 
use of one hundred pounds to an acre of light land, obtained an increase of six 
and a half bushels of wheat. In a report of the Hai dstone Fariaers' Club, it 
is stated to be the mianimous opinion of the meeting that saltjietre was excel- 
lent in its effects on heavy clover lays, and that on light lands it was. highly 
beneficial ■ to wheat, clover, and other lays, and tares. A farmer " in Essex: 
county,'' England, got forty-four bushels of barley, without saltpetre, on 'an acre,'..' ; 

..'and. ^^ith' a', top dressing of one hundred pounds got fifty -four .bushels. ' 

Several years since, when the potato rot passed over the, land' as a scourge,,, 
and the" prospect seemed to be that this most valuable esculent was to be blotted", 
out from the rich list of table vegetables, we instituted some experiments witM^ 
saltpetre which alForded the most gratifying results. We ploughed a portion of 
an old grass field, harrowed it into a fine tilth, and sowed two hundred pounds • 
of gypsum, and mingled with it one pound of saltpetre to the square rod, or ' 
one hundred and sixty pounds to the acre. The saltpetre was pulverized as. 
finely as could well be done with the crude means at hand for auch a purpose, , 
The crop was hoed twice and all weeds kept down. The potatoes planted were 
of the white Chenango variety, and yielded one hundred and fifty bushels per 
acre. They were very smooth and fair, and not a peck ef rotten ones was- 

. found where the plaster and saltpetre was applied. On a part of the field which 
had received no special fertilizers, the potfitoes were fair, but rotted m rapidh/, 
and emitted so fovl an odoTi that a 2>art was dug andhuried in the field out of \ 
sight. ' ; 

The remark that we made respecting guano is also true of saltpetre, and in. 
fact of all other manures, viz: that if they are made fine, and applied in wet 
or moist weather, their effects will be more immediately apparent. 

POUDRETTES, 

The poudrettes consist of blood, fish and animal matters, and niglit-soi], dried* 
and combined with substances capable of deodorizing them and absorbing their 
ammonia, phosphurcttcd hydrogen, and other gases and 'moisture,. a'ud reduced'' 
to powder. A species of poudrette, called fish manure, is now jjrepared by 
steaming and pressing the fish, chiefly menhaden, for the purpose primarily of 
obtaining their oil. These fish are taken in nets in large quantities at certain sea- 
sons. They are steamed and subjected to strong pressure, by which the oil is 
forced out, and the residuum is left almost as dry as so much seasoned wood. It is - 
then ground and packed in barrels for the market.' All the poudrettes are packed 
in ,barrels or bags, and can be readily transported by land or water.' , In some, 
instances the entire fish, fresh from the ocean, are used for carrying a crop of 
corn, by depositing one or two in a hill, drawing a little soil over them, and 
dropping the .corn „upon it. Fish' are extensively and profitably used by the 
farmers on Long Island' and ' in many places on the coast of Mew' England. On 
Chesapeake bay, in Maryland, the farmers collect large quantities of fish offal; 
and cart them many miles inland, and also froiia the fisheries on the Potomac, 
Delaware,' and other rivers. 

When properly manufactured thb poiidrettes are very valuable manurQS. 
When applied to the roots of plants, in a soil well supplied with coarser ma- 
nures, they give a vigorous start to young plants, and a larger development 
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.and a .deepei' tint to, tLe petals of 'fldwers. When ''appliecl iB 'tlie Mil tliey 'give 
to' tlic'youtig coriL,a"fiiie, and ecirly grow'tli. ■;Tliej are ' rapidly '.decomposed 'in 
;tiie soil, and shoiikl .always he so deeply covered tliat tlieir :evolviiig 'gases; may 
be retained by it. Tliey sliould besprinkled over a surface of tea or twelve 
inches square, rathei' than thrown in a mass around the seeds or roots of youpg 
plants, if the soil is cold^ or the season backward, their good effects are 
immediately manifest. The poudrettes have beqn suggested as a means of 
improving the culture of . the cotton plant, and as they are easy of transporta- 
tion and application, it is desirable that they should be fairly tried, and the 
.present seems to be a favorable time for trying tliem. On light soils, or on soils 
ipartially exhausted, they. must prove a powerful stimulant to the growing , plants. 
"They would: seem to be, well suited, to the sandy soils, of the sea islands on; the" 
''coast of South Carolina and Georgia... Three or four hundred' pounds' to the' 
.acre will probably be sufficient to insure a large crop. In the warm climates 
in which cotton is grown, cattle are not fed in the barn; stable composts are, 
therefore, not to be had. Composts made of beans, weeds, and other vegetables, 
with lime, ashes and salt, and guano and poudrettes, seem to be the only mg,- 
inures within the reach of the planters. At the present time, when labor is so 
difficult to be obtained, and cotton is in such demand, we would earnestly urge 
that experiments should be made with some or all of these substances. Oil 
cakG^ made by expressing the oil from the cotton seed, may be found an excel- 
lent fertilizer for the plant. If by these means a larger crop caii bp made pn 
the acre, labor will be saved, and the profit from its culture will lie increased, 
Witli the introduction of improved farm iinplemeiits, improved methods of cul- 
ture should also be introduced, that the losses of past years may be the mote 
vSpeedily recovered.;:' ; ,,, ■,,'.,■,,■,''■■',,'' '^'-",','„ 

, /\ye would suggest the, following method of applying poudrette or.:, guano ,', in' 
cotton culture as one that is both cheap and easy : Plough furrows at Such 
distances from each other as it is desired that the cotton should grow; sprinkle 
the fertilizer in these furrows ; then cover it by turning a light furrow on to it 
from each sidej which will form a ridge;, now pass a light roller, long enougli 
ito take tw,o 'at' a:time, lengthwise of the ridges f plant the seed upon' the 'ridgea - 
nyith 'a seed" sower or by hand, and cultivate in, the usual w,ay., , By this method 
'the tender germs of the seed will not be brought into immediate contact with 
fthe fertilizer ; and in the case of guano and ashes this is a matter of much im- 
portance; By the time the radicles reach the manure thus buried, they Will 
iiave become sufiiciently firm to resist any caustic action they might exert, a.nd 
be able to appropriate the stimulating nutriment they afford^ and will thus make 
'' a vig\)rous -and luxuriant growth. ' ■■;■:■ .,"'''„,''" 

TUE APPLICATION OF MANURES.! 

We hay e already said so much upon the application of manures^ while treating 
upon their composition and preparation, that the reader will very naturally ex- 
pect, and probably hope, that we shall very briefly dispose of this part of our 

,, subject'.; 'but 'it' is a. matter, of no^ small importance,, and the,' progressive farmer 
will bq willing to give it a careful consideration. Before discussing more par- 
ticularly, however, the applicatioii of manures, we will institute an inquiry into 

','',thc effects' pro'duced'': by manures upon growing ' plants , and ,upQn the,' soil. ','„' 
'' ' 'W.erO''. the^ ,','theory 'correct,,, advanced by''J'ethro '■ Tull'' and," o't'herSy.that,p,lants, 

■",'d''e,rive :all their' nutriment , from' the '.atmosphere, ''.'the 'application ' of '.manures'to 
the soil Would be of no .benefit to them, unless it were to stimulate them to 
drink up the carbomc acid and the hydrogen, and, in some cases, the nitrogen 
of the atniospliere, more eag-erly. But experience everywhere teaches us that 
tlie liberal apphcation of manures causes vegetables to grow with more vigor, 
and to attain a much more perfect development. The obvious inference from 
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tills fact is, that manures furnish to plants the elements of nutrition, which thety 
eagerly consume and appropriate to their growth. Yegetahles, like animals, 
possess the wonderfuL almost creative, power of assimilation ; they can transfer 
particles of inorganic matter to their own organs, and imbue them with the life 
which exists in those organs. Let us illustrate this" by reference to the process 

o£,:digestion' in, animals,, ''.where, it; can '.be; .more',; readily .traced..;..,,. :.:..,The.' ..fo'cd..,', , is.' 

received into the stomach, where it undergoes a sort of solution, and is then 
carried forward into the intestines, where it is presented to the moatlis of 
myriads of little vessels, which drink up the fluid portion and convey it to larger 
vessels, by which it is conveyed to the heart. By the heart it is sent into the 
lungs, where ipis acted upon by the air in the lung cells, and is then returned 
to the heart, and by means of the arteries sent to the various tissue-forming ves- 
sels throughout the body. The blood in the arteries is apparently a homoge- 
neous fluid, but is in fact a very compound fluid, containing in solution various 
elements that previously existed in the food. The tissue-forming or assimilating 
vessels are endowed with the power of selecting from the compound mass pre- 
Bented to them, such elements as they need for their respective purposes, and 
rejecting the remainder. From the materials selected they build their several 
structures and repair the waste that is constantly going on in them. Thus one 
set of vessels forms bone, another muscular fibre, another skin; another hair, &c. 
Other vessels, from the same circulating fluid, eliminate the various fluids con- 
tained in the body, as serum, milk, urine, &c. There is a system in many re- 
spects similar in the lower grade of organized beings which we term vegetables. 
Fluids are drunk up by the hair-like radicles by which tlieir roots are covered, 
are conveyed upward in vessels arranged for this special purpose, and when 
they have passed through the stem or trunk, they are distributed to the leaves. 
The fluid passing from the spongioles to the leaves is called the ascending sap. 
In the leaf the Bap is acted upon by the elements contained m the atmosphere ; 
it :the,n becomes the descending sap, and is presented to the ^various , tissue^Gtm- 
ing vessels in all parts of vegetables. It is now apparently homogeneous, but, 
in truth, exceedingly compound, containing the various bodies in solution which 
were drunk up by the radicles, and which have been absorbed from the atmo- 
sphere in the leaves. The vessels of vegetables have the same seemingly intel- 
ligent power of selection that exists in the vessels of animals. They are thus 
enabled to select from the compound circulating sap, what each set of vessels 
requires to construct the tissue which each has in charge. One set selects ma- 
terial for the albumen, another for the leaf and leaf-bud, another forms the fruit- 
bud and ultimately builds up the fruit. One set constructs the woody fibre, 
another the starch, another the gum, another the resin, another set the bitter 
principle, another the sweet juices, and still another the poisonous elements. 
One set forms the sap thAt blushes or glows in the petals of the flowers ; 
another selects, atom by atom, the lime that enters into the composition of the 
grain of wheat ; another set weaves the covering for this same grain froni the 
woody fibre; another deposits the fatty elements and arranges them in layers 
around the starch, and sugar, and lime, of which the kernel of corn is built up. 
Thus each tissue and each product of vegetable life is formed, by innumerable 
vessels, from the descending sap. 

This sap, then, must contain all the elements required to form all the various 
vegetable tissues, and for their rapid and perfect development the supply must 
be abundant, and must be in due proportion, and must be furnished at the time 
when it is required by the formative vessels. An animal fed upon starch alone, 
or upon sugar alone, will soon starve and die ; the various vessels cannot ob- 
tain the materials necessary to carry on their work ; so, if a plant is furnished 
with only one element of nutrition, be it ever so abundant, it will cfease to thrive, 
or at least only those vessels that require this element will carry on their proper 
work; For example : certain vegetables supplied with an abundance of nitro- 
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genous maniire will produce an exuberant growtli of woody fibre, of stalk, of 
leaf, and but little or no fruit^oir seed. 

AVe are now prepared to understand somewliat more clearly the effects of 
manures upon vegetable growtli. 

Manures furnisli to the sap vessels the various elements which they need for 
the construeiion of the different tissues, in such a state of minute subdivision 
that they can take up, atom by atom, what each requires. All the elements 
existing' in ■the soil 'furnish' their respective quotas to the compound substance 
constituting the sap. Some of these elements are capable of solution in the 
soil ; others are incapable of direct solution, and witliout the presence' of some^ 
other element capable of either acting upon them, and thus rei^ideriiig, them soL 
uble, OT of combining' with the solvent. and imparting to, it a higher power of solu- 
tion, they would remain inert in the "soil. Thus silex is insoluble in simple 
water, but the presence of lime or potash in the solvent gives rise to a new 
action? and silicate of lime or potash is formed, which is soluble, and thus be- 
comes an ingredient in the sap. Silex is an important constituent in the epi- 
dermis of several , of the grasses and of the straw of grain. When such plants do 
not contain a sufficient supply of silex in their outward coats, they break down 
under their o\[irn weight, ^ind lodge on the ground before they have attained 
their full maturity. This we often witness in clover, and herd's-grass, and oats, 
upon reclaimed meadows and swamps. In such cases a top dressing of sand or 
gravel will impart to the growing crop of the next season Sufficient firmness to 
enable it to stand erect until its grov^tli is completed. In such cases, even if 
lime and' potash' are not directly' essential "to the ' growth'' nf plants, they' con-' 
tribute indirectly an important . service— they render the silex soluble. This 
instance affords a beautifur illustration of the chemical action that is constantly 
going'.onin' the 'soil. '.','''',' ''■/, ''•''.■', 

Different soils rec|uire different treatment. . Clay soils should be treated with 
lime,, ashes, 'and,, light coniposts • , siich, ,a^ contain ' straw and ', partially decom-' 
posed vegetable matters keep such .soils light, and furnish by their decomposi- 
tion the humus in v/hich they are deficient. Black, moist soils, that have been 
long Qultivated, are generally exhausted of the lime and silex needed for grass 
and grain crops ; hence composts containing sand are especially useful on such 
soils. Lime may be applied freely , upon the surface of such soils in the form 
of plaster, slaked lime, or superphosphate, with advantage. On light, sandy 
.wils, well-v(orked composts, rendered as fine as possible, and containing a large 
proportion of muck or othe)- carbonaceous substances, and animal manures of all 
sorts, are peculiarly appropriate. The influence of ariimal manures upon sandy 
soils is well illustrated by the luxuriant growth of corn and melons upon the 
sands of Cape God, by means of fish offal and prepared fish manures. Such 
soils arc hurigry for the elements which these manures contain. Whatever 
manures are applied to such soils should be well eovered in. 

Should manures be deeply covered in the soil, or should they be applied 
near the surface, are questions about which cultivators differ. So much in- 
terest has this question excited, that some five years ago the Massachusetts 
Agricxiltural Society offered premiums to induce farmers in different parts of 
the State, to try experiments with manure placed at different depths in the 
soil. The plan was as follows' : Five lots of the same size, on similar soil, 
side by side, were to be selected, marked, and numbered. On number one the 
manure was to be ploughed in deeply; on number two it was to be ploughed 
ill four inches ; on number three it was to be spread on the surface and har- 
rowed in ; on number four it was to be spread on the surface and not harrowed 
in ; on number five no manure was to be put. The lots were all tb be planted 
and cultivated alike for three years in succession, without the addition of any 
more manure, and the entire crop of each lot for each year weighed, and an ao- 
count of the seasons, with a descriptiori of the soil, was to accompany each re- 
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port. The reports: indieated tliat tlie best average results were obtained from 
placing tlie manure abont four inclies deep. The deptli at which manures 
should be covered will depend ujpon three circumstanGes : the nature of 
the soil, the kind of manure, and the kind of crop. All manures should be 
placed at h sufficient depth in the soil to keep them moist, or they will be in- 

^(jtixe,,: When ■ a ' , s,,pil is, ■ naturally: feayy ^^g^nd ' moist, , it is ; npt nece^sgxj. to bury ' „ 

manure so deep to insure its being kept in a moist state, as when it is light and 
dry. Manures containing a large proportion of volatile elements should be 
buried more deeply. These elements, when the soil becomes warm, assume 
'the^'gaseous.formj 'and 'tend '.to'rise to the surface, and' will be' difiilsed' through 
the soil lying over them, and, if there are elements in the soil having an affinity 
for them, will be retained. Other elements which are not volatile, as lime, 
ashe^, and salt, but which are soluble iii water, may be safely applied on or 
near the surface, where they will be dissolved by the i;^in and sink into the 

Some vegetables strike their ' roots deeply into the soil, and for their perfect 
development require a deep tilth. In such instances trenching or deep plough- 
ing is peculiarly beneficial. For such crops a portion of the manure should be 
worked deeply into the soil In preparing a garden soil it is a good method 
to spread on the surface a coating of manure, and plough or spade it in deeply, 
and then to add a dressing of fine compost Or liquid manure, and work it in 
with the harrow or rake. Thus the deep-growing plants will find nutriment at 
every stage of their growth. By a repetition of this process a deef>, rich soil 
will be formed, which will meet the wants of the various esculents of the 
' garden, and ■ suppl}^ to each what its nature and habits .require. For potatoes^; 
it: iS' riot, necessary to cover the manure so deeply, as tliey grow near the vsur-; 
, face. , The same is true of the iOlat turnip. The question has been nften asked, 
How can manure be best applied for the corn crop T Shall it all be put upon 
the soil before ploughing, and be ploughed in deeply ? or shall a portion of it be 
placed in the hill or near the surface ? When corn is to be grown on newly 
turned grass land, shall the manure be spread upon the grass and turned under 
the sod ] This is certainly the easiest mode of applying it, and many farmers 
assert that when it is applied in this way, although the corn may not be as 
vigorous in the early part of the season, yet in the latter part of it, when the 
roots have struck through the rotting sod and found the manure deposited be- 
neath, it will grow vfith sufficient energy to make up for the time lost in the 
early part of the season. Others prefer to turn over the soil in the autumn, 
and in the spring work in the manure upon the surface of the furrows with the 
harrow or the cultivator. In this way it is said the corn wilh get a fine start 
in the early season, and when its roots strike into the mellow sod, they will find 
all the nourishment they require to complete the growth of the plant. Doubt- 
less both these methods have been successful. If the season proves to be wet, 
or the soil is naturally moist, the manure near the surface will give a good 
crop, but if the season should prove dry, we may expect the best result from 
the more deeply covered" manure. The manure, fermenting under the sod, 
causes it to become rapidly mellow and crumble into a fine tilth, and thus si 
rich bed is furnished to the growing roots. But the largest Crop of corn we 
have ever seen, was produced by a combination of the two methods. Two- 
thirds of the manure, sixteen ox- cart loads of rich stable manure to the acre, 
were spread upon the sward in the spring, which was then turned over by the 
plough ; the harrow was vigorously appliedj and after this furrows were made 
for the rows with a light plough. Then the other third, eight loads, was put 
into the furrows and the kernels dropped ten niches apart. This gave the 
corn an early start, and it grew vigorously from the commencement, and its 
roots soon found the rich nutriment deposited below the sod. Th^ crop in this 
case was one hundred and four bushels to the acre. As the corn crop is per- 
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baps the most important crop in tlie country— is, in fact, the national crop— 
tlie proper method of applying manure to it is a subject of great importance ; 
hut it is questionable wbetlier any rule of universal application can be given, 
as different soils require different modes of application. In a heavy clayey 
soil it is important that the management should be such as to render the soil 
warm and light. To accomplish this object a large portion of the, manure 
should be incorporated with the soil by the plough. Green manures do well 
on soils of this description, but as such soil, unless underdrained, is cold and 
does not set the crop forward early, something more is wanted. A small 
quantity of well composted manure, in the hill meets this deficiency. This 
process is attended with labor and expense, but these are fully repaid by the 
larger crop. Indeed, in such soils the crop is uncertain without the use of 
some such means, unless the season is peculiarly favorable. In light, warm 
soils the whole of the manure may be worked into the soil with safety, and 
perhaps with more advantage to the soil, if the object is to prepare it for future 
crops. In any soil, if the chief purpose is to improve it and prepare it for 
grass, grain, or other crops as speedily as possible, and the present crop of 
corn is a secondary object, the whole amount of barn manure should be 
thoroughly incorporated with the soil, and a little guano, poudx'ette, or super- 
phosphate put into the hill to serve as a stimulus to the corn crop. In this 
way, when the soil is cold and tenacious, a good corn prop may be secured, 
and the, soil rapidly prepared for future use. The stimulant will be expended 
on the corn crop, and will contribute little or nothing to the permanent im- 
provement 'of the' land> 

Eor this we must depend wholly, so far as manures are cor^cerned> upon stable 
and compost manures. When these are not used in sufficient quantity to effect 
this object, artificial manures must be annually applied. But we think the corn 
crop is of sufficient importance to be considered a primary crop, and that the 
mode of applying the manure in all cases should be such as to insure a good 
crop, while, at the same time, th^ permanent improvement of the soil is secured. 
These objects are. by no means incompatible, and may both be attained at the 
sanie time, and by the same process. In the culture of corn, manures should be 
liberally applied. There is less labor and less expense in raising sixty bushels 
of corn on one acre than on two ; and, in the former case, the land wiU be left in 
better condition than, in the latter. One great necessity for applying manure in 
the northern portions of our country is, that plants may be forced more rapidly 
through all the stages of their growth, since, if left to themselves, the season is 
not long enough tt> bring them to perfection ; and that system of culture which 
pushes them forward early, that they may get well rooted, and therefore be the 
better able to endure the droughts that so often occur in July and August, and 
thus arrive at early maturity before the frosts of September, must be the best 
system. Could we add another month to the summer in this climate, we could 
cultivate many crops with a much less amount of stimulants than are now 
required. Now we have to guard against the droughts of summer and the early 
frosts of autumn, and we do not esteem it safe practice to deposit the manure for 
the corn so deeply in the soil, that the growing crops cannot reach it till late in 
the season. When stable manure or compost, then, is ploughed in deeply, we 
would recommend the application of well-diluted guano, Superphosphate, bone 
meal, or fine compost, in the hilh In this way, with a season at all favorable, 
the^crop. will seldom' fail./, ,'': ■>, ',,■, -,'■. '■;; 

As a general rule, we would say that all compost should be well worked over 
in the early spring, before the wealth 6r becomes sufficiently warm to occ£lsion a 
rapid development of the gases, and rendered as fine as possible. If the heap 
is too wet to work fine, a sufficient quantity of dry soil, peat, pulverized charcoal, 
or plaster should be added, tp absorb the moisture and destroy the tenacity of 
the mass. All nia-nuj-es sho.uld be applied in as fine a state as i? possible, with- 
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ottt too mueli exposure to the action of tlie atmospliere. If manures are reduced 
in cool weather, wlien they are not in a state of actual fermentatipn, it may Le 
done without great loss of their gases. All manures that are to be applied to 
the surface should he pulverized as finely as possible. Some plants spread their 
roots and seek their food near the surface, as the strawherry, and the whole 

, :fainily .of , thexucuxhitace,^. ■ .' ■.Thesi^,^ especially ^.rej^uire ; finely ^ rcsduced manure. 

When manures are to be buried deeply in the soil, this mode of preparation is 
less absolutely necessary. All manures, whether applied in a coarse or fine 
state; should be immediately covered under the soil, that as much as possible of 
their volatile elements may be absorbed by the soil, Thfese elements, as we 
have said, permeate the soil and divide its particles, and render them light and 
easily traversed by the delicate radicleB of plants/ This mechanical effect is one 
of no small importance. A soil rendered light and porous by fermenting manure 
IB as much better for this operation, as bread risen by yeast is better than a mass 

of dough. , .■ ■ ; 

It is the general practice of our farmers to apply manures but once in a season ; 
but certain manures may be applied more than once with much profit, provided 
they are applied during the growing stage of the plants, and in such a form as 
to mingle at once with the soil, and become a constituent part of it. It must be 
either finely pulverized, or in a liquid state. In either form, it should be imme- 
diately worked into the soil around the plants with the hoe or rake. Many 
plants, ihduding most of the small fruits, may be treated in this way with ex- 
cellent results. We have already seen that li(][uid manures may be applied 
several times during the season to grasses, thus enabling us to take two or three 
crops or cuttings in a year. This is an important fact in soiling cattle, as it 
enables us to supply them with green and succulent food during the entire sum- 
mer and autumn from the same ground. 

Did we understand more perfectly the chemical constitution of the plants we 
cultivate, we might, doubtless, in many cases, supply to the soil the elements 
especially adapted to them ; but such is the influence of the vital powers in 
modifying the laws of organic chemistry, that we do not anticipate any important 
results from the doctrine of specific manures considered by itself. Grapes 
appropriate a large amount of potash. Asparagus, originally a marine plant, 
appropriates marine salts. , Bat we cannot depend upon lime and ashes to give 
us luxuriant grapes, nor upon marine salts to give us large and succulent as- 
paragus. They both require, in addition to these substances, a generous supply 
of the same elements of nutrition that other plants require. This subject is but 
imperfectly understood. Theories may give us indications in this direction, but 
they will need to be corrected by much experimental research before they can 
guide us to any certain results. 

Nature works out from a few simple elements, variously combined, the won- 
derful variety of products exhibited by vegetable life. If left to herself she 
always obtains a supply of these elements ; hut when disturbed in her operations 
by man, who removes from the soil its productions for his own use, instead of 
leaving them to decay where they grew, the soil becomes exhausted of necessary 
elements, and, unless they are returned to it in the form of manures, she soon 
becomes unable to complete the process which she commences, for want of mate- 
rial. The plant is not perfect j its framework is not fully developed, or its seed 
does not reach a periect form, or does not arrive at maturity, because the needful 
elements are annually diminishing. The Fellahs, in Egypt, raise wheat a few 
inches high, with heads not more than two inches long, upon soil that was once 
the granary of the world. But Ishmael is teaching them a better style of fariii- 
ing, by showing them upon his plantations wheat standing four feet high upon 
the soil. Ill the older western States we are told that the wheat crops have 
diminished from one-fourth to one-third in quantity per acre, and, unless the 
elements that have been removed from the soil are j-eturned to it, the crops will 
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■continne to climiiiisli in a still more rapid ratio,, until it ceaseB to "be'" a reiniiiiera-, 
tive crop. ' In " eastern. Virginia and /Maryland/the, soils 'that' " formerly yielded 
thirty bosliels of wlieat now yield five or six, and are being deserted because 
their produce will not sustain their cultivators. Guano has been applied to such 
soils; the nitrogeuj and phosphates, and alkalies which it contains, render soluble 

; certain' 'elements : still left in the soils, and one' or, two ferops.'.of 'ten'; or twelve 
bushels iiavc been ' obtained. 'But this process will ' soon ceavSfe,' and the soil be 
left more completely exhausted than before. Portions of this exhausted soil are 
being treated in a different way by cultivators of market vegetables, who are 
applying muck, &tabl6 manure, lime, leached ashes, green crops, and whatever 
will restore to the soil, in the most permanent fortn, the elements re(^mred by 
such yegetables. Hundreds of acres may now be found covered by thrifty crops 
of strawberries, gooseberries, currants, celery, radishes, turnips, beets, onions, 
melons, and similar crops, which a few years ago did not repay the labor of cul- 
tivation. The favorable climate and convenient markets render such crops highly 
remmierative. The neighboring cities furnish the means of restoring to the soil" 
the elements needed to sustain the large draught made upon it. The outlay for 
manures in this case is large, and for grain culture probably would not pay. 
But it shows in a convincing manner what manures may accomplish. There is 
a vast amount of manurial subsf]ance produced in all cities, the largest part of 
which is annually wasted. If it couild be carefully collectecl and judiciously 
applied to the sojk in tlieir vicinity, their productiveness would be wonderfully 
increased. But; the transportation of manures to the soil to be cultivated is an 
expensive operation, and will prove economical only within certain limits, and 
for certain purposes. The true systeni of farming is undoubtedly to consume 
upon the fariii so much Vegetable matter that the solid and liquid animal excre- 
ment resulting, applied either simply or composted with Mher suitable substances, 
shall; enable the farmer steadily to increase his crops, while, at the same time; 
;his soil stiall be' as steadily gTowing richer and, more productive. Every, acre, ■ 

V cultivated should 'be left in better coridition after the; crop is taken;off/ than ifc, 

: ' :was when it w^as' put on. ' To" attain this point, no more land, should be cultivated' ' 
than can be done without exhausting it. The good teamster wiH keep his horses 
or oxen at work steadily, without diminishing their flesh or strength. Every 
one who has had experience will affirm that it is the most profitable to keep his 
team in high coiidition. The same is true of the soil. If the good teamster has 
food for only two hordes, he will not attempt to keep three. So the judicious 
farmer will cultivate no more acres than he can feed well. In most instances it 
is better and more profitable^ and attended w^ith less expense and labor, to raise 
a large crop from one acre, than to raise the same amount from two. The soil 
of the one acre is left in a better condition, and in a better state foi: any suc- 
ceeding crop^ than is the soil of the two acres. 

We think that, in general, the farmers must rely upon their own farms for 
their permanent supply of manures. Imported manures and artificial manures 

' may be resorted tb occasionally as temporary expedients ; but unless^the produce 
can be sold at a hear market and at a high price, their use will not be found 
ecojlomieal in the long run. Although we think every farmer should rely upon 
his own farm, he may with propriety avail himself of such natural sources of 
supply as his own neighborhood affords. The cultivator upon the sea-shore may 
and ought to use fhe materials thrown at his feet by the waves. It would be 
very unwise for him not to do so. Fish and fish offal are a resourc^^^ of great 
value to those within its reach. If combined with peat as a deodorizer during 
its putrefaction, it may be used without inconvenience. Marl-beds are so many 
mines of wealth to cultivators in their neighborhoods. In the vicinity of soap- 
works every one will be eager to avaih himself of the leached ashes. Woollen 
factories afford woohwast^ and the washings of the wool, articles of great value 
as fertilizers. Various manufacturing establishnients, as glue-making, tanning, 
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gas-making;, &c.,'furnish waste materials that .may :te .obtained by .farmers/in,,;. 
their Yicinity at a remunerMive price: Every opportunity to obtain these and 
sitaikr iiiaterials to add to the maimre of the farm will be improved by the 
enterprising farmer. 

There is one other mea.ns of reclaimiTig and fertilizing an exhausted soil, to 

which ,, we; ;haye haxelj alluded that is ^worthy of,,,iiJpxe.,,.a,tteRtion:,;than,,it,,,has , 

received in this country, especially on light, sandy soils, at a distance, from the 
farrQ or from extra sources of supply; we mean the ploughing in of green crops. 
As a means of recuperating exhausted lailds in sections of country where stable 
'manures cannot' be obtained, as old' prairie lands or cotton fields, this, must ulti- 
mately, come to .be a matter of the liigbest importance. Instead of leaving siich 
lands to lie fallow, to recover by the slov/ processes of nature, and to be filled 
witli the seeds of weeds, wliicli it requires great labor to eradicate, buckwheat, 
clover, or other crops, ploughed into the soil, will become the moans of rapidly 
restoring their fertility. But this wlxole subject of green manuring has been 
treated so expansively by Mr. Wolfinger, in the last Eeport, that we will abstain 
from its further discussion. 

We have now spoken of the elements which enter into the composition of the 
principal manures in use, of the sources from which they are derived, and the 
principles which should guide us in their preparation and application. The 
(quantities of the seve^ral kinds which may be most profitably applied, must de- 
pend upon the circumstances of each case. The nature and condition of the 
soil, the kind of crop, and the character of the manure, must all be taken into 
consideration. When manures are carbonaceous, and not volatile, they may be 
applied in large quantities at a time, and their effects will be permanent. /'When 
manures consist largely of volatile elements it is a better rule to appty'lannually, 
.or'oftener, in such quantities as are needed for immediate effect. Such: manures 
cannot be depended on for the permanent improvement of soils, for their active 
.properties are soon converted into gases, and lost; their povfer is expended in, 
the growth of the present crop; hence they should be applied v/ith reference 
only to the present crop, and in such quantities as its wants require. The 
quantity of any kind of manure must be determined by observation and expe- 
rience ; the judgment and skill of the fiirmer must be his guides in this matter. 
There is undoubtedly a disposition to cultivate too much land, to spread mar* ure 
over too large a surface. We do not yet understand the capacity of land. A 
stable keeper in Massachusetts kept fifteen horses, and spread all their manure 
on one acre and a half of land for several years in succession, and took off at 
three crops seven and a half tons of good hay in a year, as much as he would 
have got had the manure been spread on three or four acres. 

Spreading manure over a large surface answered tolerably well when the soil 
was new, and good crops were obtained for a time ; but in this way many farms 
have become exhausted. As the soil becomes exhausted of the fertilizing ele- 
ments stored up in it, by repeated croppings, the injurious effects of this treatment 
become more and more apparent. Men are slow to renounce the usages that 
were established in former times and under diiferent circumstances. The}^ hesi- 
tate to give up allegiance to custom, in agriculture as in other things, and pursue 
practices of ruinous tendency merely because they are sanctioned by authority. 
Needed reformations are seldom inaugurated until they are compelled by neces- 
sity. But many of our most intelligent cultivators have commenced the Work 
of reform,; and when we shall all so cultivate our lands that they shall become 
more fertile and more productive after eyery successive crop, we shall have 
learned the only true and economical method of applying manures. 
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CUTTim MD COOIW^^^F^^^^ FOR ANIMLS. 



BY E. W. STEWART, NORTH EVANS, NEW YORK. 



A cursory survej of tlie business of agriculture will at once reveal tlie fdcl 
tliat the great effort of tlie farmer is to supply food for liis animals, and ttet it 
requires more food to suipplj the animals kept in the United States than to feed 
its whole population. It, becomes, then, one of the mo^t important inquiries, 
how to economize this food so as to yield the greatest return. "A saving of even 
ten per centum would amount to millions of dollars annually. 

The discussion of the topics embraced in this article at State fairs, and by 
individuals, shows that farmers are anxiously inquiring upon this subject. Care- 
ful experiment is, no doubt, more satisfactory, and more convincing to the 
practical farmer, than any theory, however plaiisible, and he generally wishes 
to know, first of all, what the facts are. If they are upon the right side, he cares 
little for:tlie reasohs: upon which' the ■ facts are founded., ■ But there' is '.no '.doubt, ' 
also , that a clear theory, or the justification of a process, increases confidence in 
its utility. The writer must, therefore,, beg the indulgence of the reader, while 
he goes somewhat into the theory and reasons for cutting the dry food of 
'animals,; , . " ';„ , 

for and against this practice. One affirms that teeth are 
■given, to; animals 'expressly , to musticate their food; and that, all' attempts, to 'grind' 
'',or:pulp it ■ artificially,' are; impeachments .of ''the wisdom ''of' the ' Creator. The 
same, line .of .'argument. would', 'abolish all shelter, and carc 'of animals ',by man , 
.;'would,''return man himself to the savage, state, ,and feed' him' on 'Wild.fr'uits".',.and, ■ 
■,nutg..'.' ^T'hose who talk' so reverently' ot .nature, and fear so 'much'''.to, .''impro,ve 
..upon, hcr,.ibrget that' cattle in their. wild state crop only green, succulent,' grasses, 
'and',' do ' not dry .'arid lay iip a supply for winter uS'e.. ''■ .goon as'th'a ' gras&:''be'-„ 
conies ripe.' and tough in the north, they migrate tov^aid the south, wher'e'.they 
■,fi.nd' green herbage. Thus it will be seen that man, in domesticating' animals' 
and keeping them in a cold climate, changed their mode of living, substituting 
dry for green food in vmter, and that it thus becomes necessary to compensate 
for this by assisting the animals in mastication. Man has produced from the 
wild, brab-apple the splendid modern pippin ; and from the lank wild bull and 
c<)w, the magnificent proportions of the Durham and, the rounded beauty of the 
Devbn., This, too, has all been done in opposition to the natural habits of tree 
and anim^al, ^nd man is quite likely to continue his efforts so long as he is 
. 'rewarde'd by,.;' such sp,lendid results. ' ' ".,';■' '''' " ' 

WHY FODDER SHpU^.D BE GHT. 

The object of mastication of food is to comminute it, to break down its struc- 
ture, and to render it more easily acted upon by the gastric juice, thus enabling 
the animal to appropriate its nutriment. ^^^' ]^^ the more finely divided food is, 
when subjected to the gastric juice,, the . more rapidly and easily it is digested. 
For when finely divided it presents many hundred times more surface to the 
action of the digesting fluid. This is simply represented in cooking fine meal 
or whole grain. We know it takes but a few minutes to cook the meal, wkile 
, hours, are', required to soften the .whole grain. ■' . ' ■' ■■■■■„ . „ ' ' , ", ':'. 
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Wben cattle eat succulent food, the fibre is easily broken and reduced to a 
pulpy mass ; but not so with dry, woody fibre, wliicb must be broken and com- 
minuted before tlie food contained in it is accessible for animal nncrition. This 
tlie animal seldom does, and more especially the non-ruminating ; therefore it 
becomes highly necessary that we should use machinery to assist the animal, 
as macii as possible, in extracting the nutriment contained in dry food. And 
if it be profitable to cut hay, straw, and other coarse fodder, for the purpose of 
breaking the fibre, and rendering it more easy of mastication and digestion by 
the animal, then it is well to cut or divide it as finely as is consistent with econ- 
omy. There is no de^-nger of inventing machinery which will cut or pulverize 
it too finely. The great want now is, a machine, cheap and durable, which 
shall reduce woody fibre to pulp. This will require a machine which shall 
bruise as well as cut, so as to leave the whole fibre thoroughly^ ^m and 
divided. It will not be liable to the objectibn urged, that it will leave nothiii^g 
for the aniniarto 4o ; for this dry fihrQ, when reduced to the greatest degree 
practicable, will still require raore mastication than green grass. Our whole 
, effort iu cutting and steaming is merely to produce an imitation of nature's green 

''.food.' , ■■ , ., ■ , ■■■■■ ■■■ ■ 

MIXING DIFFERENT (^UALITIE^^^^ 

Here another advatitaige not to be overlooked is, that it enables the feeder to 
mix different qualities of food together, making it all palatable, and thus saving 
all. This is a matter of great importance, and alone would vastly more than 
pay all the expense of cutting. In this manner poor straw and good hay may 
be mixed, coarse swale meadow hay with fine hay, corn stalks with hay, and 
pea or bean straw with hay, when the poorer qualities would not be eaten alone; 
or, if hay be scarce or of too high price, cut straw may be made equivalent to 
tlie best hay, by mixing two quarts of fine middlings or bran, or one quart of 
corn meal with a bushel of straw. 

The writer of this paper has practiced cutting and steaming fodder, of all 
kinds, in winter, for a stock numbering from ten to fifty -five neat cattle and 
horses, during the last ten years. He therefore- deems his experience sufficient 
to enable him to speak with some degree of confidence. He tried a long series of 
experiments to determine the quantity of middlings or meal necessary to mix with 
a bushel of straw, to render it equivalent to the best hay. Ten animals of about 
uniform size, standing in the same stable, were parted- — five being fed upon 
hay, and five upon the mixture. At first four quarts of middlings were mixed 
with a bushel of straw. The animals were fed for one month— five upon this 
mixture, and five upon the hay. Those fed upon the mixture were found to 
gain decidedly upon those fed upon the hay alone. 

The experiment was then reversed, putting those upon the mixture that had 
fed upon the hay, and vice versa. At the end of the month those fed upon 
the straw and middlings had gained rapidly, while those fed iipon the hay had 
hardly held their condition. Then the experiment was continued by reducing 
the quantity of middhngs one-half, or to two quarts, on which mixttire the 
animals did rather better than those upon hay, while, upon reversing, those at 
first fed upon the hay when fed upon this mixture did better than those on 
hay. Upon several trials afterwards it was uniformly found that a bushel of 
Straw with two quarts of middlings was quite equal to the same weight of 
cut hay, and was worth 25 per cent, more , than uncut hay. It was found that 
the animals would eat 25 per cent, more hay uncut than cut. The same ex- 
periment was then tried with corn meal, and one and one-half pints were found 
to make a bushel of straw fequal to hay, though the formula is generally given 
as a quart to a bushel of straw, which will render eilmost any quality of straw 
equ^il to the same weight of good timothy hay. 
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The writer lisis foiind for maiij years tlmt lie can winter liis stock in better 
condition on straw and middlings, or meal, in tlie jjroportions given, tlian on 
liay. ,Tliis'is'a;large item near a good hay market, 5ind wli ere straw' is worth 
but little, or in a grain country, where little else than straw is raised as fodder 
for animals. In this way all the coarse fodder on the farm of every description 
■may be; consiimed. „ by animals, and thus;' turned into' money. Where steaming/ 
is practiced there is also a large, profit.' Besides, this enables .the feeder, to . pre- 
pare, a special food to -produce such special .results as he may desire.' ' " It is well 
known that ; the intelligent' feeder 'may increase, the frame- or muscle/ or fat 'of 
an animal exclusive^, or, he may increase them all together. If, he wishes to 
increase the frame and muscle particularly, he will give food rich in phosphate 
of lime and gluten, without having much oil or a large proportion of starch • 
and for this purpose pea or bean meal,. mixed with his coarse fodder, will pro- 
duce the desired result. If he wishes to lay on fat principally, he will nse 
corn meal or oil meal. If to produce growth of the animal in frame and 
muscle, as well as fat, let hiui mix the different kinds of food together. Thtis 
he may produce such results as he pleases, and, at the same time, use what 
would otherwise be refuse and waste. 

It is shown, by accurate observation, that hay, straw, or other coarse fodder, 
when well cut, is more uniformly digested by both heat cattle, horses^ and 
sheep, than uncut. In England large feeders have estimated the gain in nn^ 
triment and sayiug of waste in hay to be equal to^5 per cent. Some experi- 
ments in this country have estimated the gain even higher, and certainly the 
gain is more in cutting coarse fodder than on hay. 

WHAT IS GAINED IN CUTTING FOR A SMALL STQCK. 

An experiment will illustrfiite -the profit of cutting. When keeping a small 
stock, whicL would consume, thirty tons of hay in a winter, seven tons of hay 
were sold, and seven tons of middlings bought and tised upon cut straw, (two 
<juarts upon a bushel,) and the stock wintered in fiue condition. The straw 
was thus turned into twenty^hree , tons of hay, worth, that year, $18 per toil 
in barn, or, $,405 ; , (generally it is worth $12' per ton.) Hay, in most localities, 
is worth as much per ton as middlihgs, and half to three-fourths as niuch as 
corn meal ; therefore the avails of one-fonrth the quantity of hay requisite to 
winter a stock of animals will pnrchase the middlings or meal necessary to use 
...upon the straw-,, and, the hay {or its' value) be s.aved to the farmer. '/Tndeed,' 
from long practice, the economy of the straw cutter is as well established with 
the' writer of this^a^ticle as'that of the mowhig machine. ,' ',,'„ ' • ' ., ■ ■ 

But it is sometimes said that it may pay on a small scale, and accordingly 
many'' small hand-machines 'are fovind ,by, which: farmers,, cut for'.a',. few, cows, or' '' 
a pair of horses, still feeding the principal part of their stock uncut food. In 
this idea the ordinary rule of mEinufacturers is. reversed, viz : that w^hat will 
pay npon a small scale wnll pay liiuch better on a large scale.; It costs more 
in proportion to mg,ke one wagon than one hui;dred | so it costs more iri pro- 
portion to cut fodder for five animals' than for fifty. ,To fehow that it pays on 
a large scale to cut hay, we have only to refer to the fact that the large omni- 
bus lines and street railroad companies of our large;'cities cut all the hay and 
coarse fodder rised for their hundr^eds of hOrses, , These companies have 
learned, from, practical experience, that the saying is many times the cost of 
cutting." './,.■,''■'■ ■'*■ ' y-]' ' \ ..■ .','',''','' ; ■ "'.'' 

When cutting is done for a large stock with the largest size two-horse itxa- 
chine, it takes but little longer to cut a ton of hay than to handle it without 
cutting. Horse or steam poM^er is much cheaper than hand power when more 
than a few animals are to be fed. 
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. , RAW CUTTERSw , ' 

Miicli improvement has been made witliin ti few years in tile construction of 
straw cutters. ' It is of tlie highest importance in selecting a machine to get one 
that cnts short andV?^ith perfect regalaritj; and to this end great attention 
mnst be paid to the feed apparatus. Unless the hay or straw is delivered to 
tlie kniyes with perfect regularity , the work will be badly done. The greatest 
fault' of most ' machines i's' the 'defect in this part of the machinery. ' Some are 
fed by hand. These should be discarded, as there can in this way be no regu- 
larity of cut. '.. A short and regular, cut secured, iiex4; in importance is;strengthj 
simplicity; and durability. The two machines that combine ' these ■ requisites , 
most, perfeetly , are, the Gummings's patent, made at ,Fulton, New York, and the.,, 
Enipire Gutter, made at Rochester, New .York. The writer has used one of the 
former for some six years, and he can say for it that it works as well as al ma- 
chine can which cuts without mashing the fibre. The perfectioh of this jkind 
of machine is yet to be invented which shall mash or pulp the fodder. The 
machine first named cuts from one-eighth to six^eighths of an inch, bat bofh 
cut well and with regularity. 

COOKING FOOD FOR ANIMALS. 

fe teaming food is less practicable but even more important than cutting. Cook 
ing food for animals is of comparatively recent date. A brief notice of its ra- 
tionale will demonstrate its importance, as well to animals as to man, 

Pereira says : To render starchy substances digestible, they req^uire to be 
cooked, in order to break or crack the grains; for of the different lamina of 
;which each grain coiisists, ■ the outer ones are the most cohesive,' aiid present the 
"greatest resistance to the digestive power of the ■ etomach, while the' intetnal 
.ones are , least so.'' " Starch,'' says Raspail, "is not actually 11 iitritive , to inan.'v 
until it has been boiled or cooked. The heat of the stomach is not sufficient to 
burst "all the. grains of , the feculent mass which is subjected to '.the.' rapid action,," 
of .this 'organ:; .'The stomachs of graminiverous animals and birds seem tempos- 
sess, in this respect, a particular power, for they use feculent substances in a 
raw state. Nevertheless, recent experiments prove the advantage that results 
from boiling the potatoes and grain, and partially altered farina, which are given 
to them for food ; for a large proportion, when given whole, in the raw state, 
passes through the intestine perfectly unaffected as when swallowed." Bracon- 
not found unbroken sta,rch grains in the excrement of hot-blooded animals fed 
on raw potatoes ; hence he adds, the potatoes employed for feeding cattle 
should be boiled, since, independently of the accidents which may arise from 
'the', use of them' in a, raw. ,state, a, considerable -quantity of 'alimentary 'matter' is;' 
lost by the use of these tubers in the unboiled state." 

So much ibr the effect of heat upon grain and roots; but it may be asked 
whether we can derive the same benefit from cooking hay, straw, and other 
coarse fodder for stock. The following quotation from Ilegnault will show 
what difference exists between them, the stems containing woody fibre as >vell 
as cellulose, while roots and grains do not : 

"A microscopic examination of the various component parts of plants shows 
them all to be constituted of cellular tissue, varying in form according to the 
],),art.'„ of,' . ■ the: ■ vegeta..ble .. siibj ected; 'to ■ ■examinatio-ii: . ■■■ ■' The' ■ cavities'' "of the ■ tissuO: -are;" ; ' 
filled with very diversified matter ; sometimes, as in the case of wood, the pa: 
rietea of the cells are covered by a hard and brittle substance called lignum, ox 
looody Jihrer which frequently almost completely fills thehv interstices ; while, 
at other times, as in the grains of the cerealia, potatoes and other tubers, the 
cells contain a quantity of sm^ill ovoidal globules, varying in size, constituting 



contain only a more or lcs3 viscc^us fluMV holding isi- f^oiution mineral salts and 
various organic siibstfinc^^^, the piiacipal of which are gums, gelatinous combi- 
nations, designated by tHe ' 'general name of alhuminous substances" We con- 
clude, tben, that if beat aids in rendering tbe nutritive principles of roots and 
grains more accessible to the assimilating faculty, it will also assist in softening 
the fibre of bay and straw. , Tbe cell !walls wliicb imprison the alimentary sub- 
stauces mentioned, will, by the joiiit process of , cutting and steaming, be more 
or less broken and weakened. ' ' ■ , 

The following extract from Johnston'^' Agricultural Chemistry shows the 
further effect of heat upon starch itself : , , ^ 

" When wheat flour, potato, or arirow, root starch is spread upon a tray and 
gradually heated in an oven to a tjemperature not exceeding 300"" F., it slowly 
changes, acquires a yellow or brownish tint, according to the temperature em- 
ployed, and becomes entirely soliibl^ in cold water. It is changed into dextrin 
gum. He * * During the baking of bread this conversion of starch into 
gum takes place to a considerable extent. Thus Vogel found that flour which 
contained no gum, gave, when baked, a bread of which 18 per cent, or nearly 
one-fifth of the whole weight, consisted of gum. Thus one result of baking is 
to render the flour starch more soluble, and therefore more easily digested." Of 
starch he says : " It is a property of starch of all kinds to be insoluble in cold 
water, but to dissolve readily in boiling water, and to thicken into a jelly or 
paste as it cools." It is supposed that, by digestion, starch becomes converted 
into gum or sugar, and the latter probably becomes absorbed. It is also an ele- 
ment of respiration, and, according ,to Liebig, contributes to the formation of 
fat in animals. His theory is, no doubt, well founded, and explains the fatten- 
ing of animals when fed upon Indian corn, 

VALUE OP STRAW, ANALYSES, ETC. 

Few farmers are aware, of tbe value of straw. By the present system of 
feeding in this country little or no account is, made of it. It serves mostly as 
litter for animals. Let us examine the general apalysis of straw, as compared 
with the forage crops and grains, Tbe following t^ible is from the Cyclopsedia 
of Agriculture ; 

Average comjpo^itlGn of wheat 0raw, , , , 

Dried at 212° Fahrenheit, 100 parts contains nitrogenous substances, or — 

Muscle-producing substances ' - 

Heat-producing substances 35.06 

Woody fibre 56.87 

Mineral substances • - - 6.02 



100.00 



Corn fodder and hean straw. 



' ' (J. H. Salesbmy.) (Prof. Way.) 

Com fodder. Bean straw 

Flesh-fomiing matters . , ^8.200 16.38 

Heat and fat-producing matters. '-,. . '. - . . 35.273 33.86 

;|l^:obay:;:l'W^ 

Mineral matters - ^-^'^ 

Water 6.276 14.47 



100.000 



100.00 
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CfltiviUed gr<us^y aver agci dried 

.\ ' (Prof. Way.) 

Flesh-forming principles - . ^ . . . . , 10.34 

Fat-producing principles . - ^ . . . . . . , ... . . ^ . . * . . . 2.51 

Heat-prodxLcing.,, principles. . *....„«,.,.,w',.*...^.,*. : - 41.29 . 

Woody fibre- . . . ........................ 37.18 

Mineral matters or ash . • . , . ^ -j. ! . 8.68 



100.00 



Indian corn and wJiecLt hrcm. 

(Salesbniy.) 

' Indian corji. Wiieat Bran. 

Mesh-forming principles. . . ... -v^^ 15.192 18.00 

Heat-producing principles . . . . . . . . .... ^ 1 . 78.866 63.00 

Fat-producing principles .... . . 5,945 6.00 

^'V'at ei' .a. ■>..>■•.«..■■.......... ..^.B .i.. ...a a ..... 13>00 



100.000 100.00 



Oats and ryo^, 

(Emmons.) (Jolinson.)- 

■ Oats.;, , l^ye- 

Flesh-formiiig principles . - ^ . . 18.447 16.00: 

Heat-producing principles . . - ,,........>. .nr^ . 73.376 69.00* 

Fat-producing principles ^ 8.179 . . ^i. 

Soluble phosphates - , - . . . - - . - - ... .... . 3.06- 

Water ...... .... ....... ' 11.04 



100.002 99.10 



Parley. 

(Johnson.) 

Flesh-forming principles , • ,- ^ - 6.1 

Heat and fat-producing principles ^ 69.3 

Husk ■ , ■ ... 13.8: 

Water ' ■ . . . , ] 0.8 



100.00 



Beans and pern. 

Peas. Beaiis. 

Husk-,....... 8 3 7 0 

Legumin, albumen, &:c - • - 26.4 23.6 

Starch . ..w. ........ 43.6 43.0 

Sugar. . 2.0 0.2 

Gum, &c 4.0 1.5 

Oil andfat. ....... 1.2 0.7 

Salts and loss 2.0 1.0 

Water..-. = . 12.5 23.0 



100.00 100.00 



26 t 
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The analysis of wlieat straw, cornstalks, and bean straw will sliow at once 
tlie large amount of nutritive matter they contain, besides that denominated 
wood fibre. Bean straw and wheat bran, it will be seen, are very rich in nitro- 
genous matter, and therefore will build up the muscular system of the animaL 
From long experience we hare, found wheat bran to be equal, practically, to 
the analysis. If steamed, we regard it as valuable, per weight, as corn meal. 
Its analysis indicates that it has more muscle-forming matter than corn. This 
vnll indicate the important use that farmers shotild make of bran, v/lien it is to 
be had for the price of hay, in feeding cows and young animals. An examina- 
tion of these analyses will show readily how to mix a proper food to build up 
all parts of the animal sy stem. 

STEAM APPARATtS. 

It will now be in order to give the reader a detailed account of the manner 
of conductiDg this cooking process. A perfect steam apparatus is yet to be 
invented. Many methods are used. The writer will describe the one he uses, 
and also a simpler and cheaper one for a small stock. 

The one he has now in use consists of a wrought-iron cylinder, one-eighth 
inch thick, thirty inches in diameter, four feet long, with one-quarter inch iron 
heads. The front end has an elliptical opening, by which to draw off the water 
and clean it out, secured, when in use, by an iron stopper with rubber packing. 
On the top is another like opening, through which to fill it with water, and 
secured in like manner. An iron pipe, one and a half inch in diameter, is 
fastened to the top of the, boiler, passes over the side of the briek-work, and 
down to the bottom of the steam box, where it enters the side near the centre. 
This boiler is set in brick- work, in sl horizontal position., It is raised about 
sixteen inches above the first bed or grate. The fire is conducted under the 
length of the boiler, and' partly up the back end ; then carried along each side 
to near the front end in a flue, and carried back to the chimney in another flue 
above this. This leaves the front end of the boiler exposed, in which there is 
a cock from which to draw hot water if wanted. My steam box is made of 
matched pine plank, one and a quarter inch thick. It is four and a half by five 
feet, and three feet deep, holding over fifty bushels of feed. It might be larger 
if the stock required it, as my boiler generates steam enough for 150 bushels. 
The box is closed with a wooden cover. 

PRIiPAKING FOOD FOR STEAMING. 

The feed is prepared for steaming thus : The cut straw, hay and straw, or 
other cut feed, sufficient to fill the steam box, is measured in a square six-bushel 
basket. It is then moistened by a four-gallon watering pot, with twenty gal- 
lons of water to fifty bushels of feed, while it is being stirred up with a fork. 
Then two quarts of wheat bran to the bushel of straw is mixed in the same 
manner, and a little salt added, when it is put into the steam box and steamed 
for an hour and a half. This feed will keep warm for two days in. the coldest 
weather. . . , ' ■ . , , , 

The reader will readily see the defect in this amngement, as, with such a 
steam box, no considerable pressure can be obtained ; hence it does not redufce 
the feed to such a pulp as is desirable. Yet it modifies and softens it very much. 
My boiler would safely bear a pressure of , thirty pounds to the inch, and, with 
an iron feteam box, the feed could as cheaply be put under that pressure and 
reduced to such a pulp as is desirable, as it now is steamed in the wooden box. 
When iiw- work shall be reduced to the price charged before the vfar, an appa- 
ratus with ironboiler and iron steam box, will be within the easy expenditure of 
every considerable cattle feeder, costing not over one hundred and fifty dollars. 
This amount would be more than made up by its use for a single year. 
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■ CHEAP STEAMER. ;.■ 

We will next giv^ '^ description of a very simple apparatus, wliicli is witliin 
the reacll of every farmer. It is described, without the improvement which 
should be made to it, in the transactions of the American Institute for 1863. 
■■■■'"'Gret a sheet of'^'SFo: ■lS""iron,"'('iN^O. l'6'"''W0tild'"'be'""b'etter,)' ;32: to 36""inches wide, 
and seven or eight feet long (or two sheets may be i-iveted together, and thus 
make one fourteen feet long, if much work is to be done.) Take 2 -inch pine 
plank, (maple would be better,) about two feet wide j let the sides extend threq 
inches past the end plank ; make a box a little flaring at the top and wide and 
long enough, so that the bottom sheet will cover and project half an inch on 
each side and end. Let the ends into the sides J to f-inch in making the box, 
and put it together with white lead and oil, and put two f-inch Iron rods through 
the sides at each end, outside of the end plank ; then nail on the bottom sheet with 
two rows of five-penny nails, the nails about one inch apart in the rows, and 
breaking joints, and bend up the sheet where it projects.'V This will hold some 
thirty bushels. " I?^ow take flat stones or bricks, and make a fireplace the 
length of your box, and eight inches narrower on the inside than your box is 
wide on the outside.'* Fire bed should be 16 or 18 inches deep. Put across 
at each end a flat bar of iron J by 1 J-inch, so as to lay a row of bricks on these 
for the ends of the box to rest on, and at the back end let the arch run out so 
as to build a small chimney, and put on some joints of stove-pipe, and you have 
a cooking apparatus." This is a good boiling arrangement, where only water 
or some thin liquid is to be heated; but Jf hay or straw, or even potatoes, are to 
. be boiled Ivith little water, as would be the ca$e, especially in steaming fodder, 
it would settle and burn on the bottom. : We have many times tried this nl a 
large kettle, with this result. This difficulty can be obviated entirely, and a 
good steaming apparatus be liiade of it by placing a false bottom one inch above 
the real bottom. This may be dohe in the following manner : Take a ^heet of 
No. 18 iron, of the size of the box, or, perhaps, one-half inch wider ; have this 
punched with small holes, so as to let the water down and the steam up. It 
cim be let into the side of the box, or a half inch cleat can be nailed on the side 
and end of the box for it to rest on. This would not sufficiently support the 
weight of feed to put on it, and, therefore, f-inch rods must be put through the 
sides, under this false bottom, to sustain it — one, perhaps, every foot. Then a 
wooden or iron faucet must be put through the siTie between these bottoms, to 
to draw off the water. Now a wooden cover on the top of the box to keep the 
steam in, and here is as complete, effectual, and cheap a steamer for cooking 
without pressure, as can be desired. The whole apparatus would not, probably, 
cost over $25; for the seven feet, or $50 for the fourteen feet length. This 
largest size would be ample for fifty to seventy-five head of cattle and horses. 
The chimney sliould be as long as the steam box, to make a proper draft. 

There is, also, D. H. Prindle's agricultural caldron and steamer, a portable 
apparatus used for boiling and steaming. It has been used in various parts of 
the country and highly spoken of for its convenience in being adapted to cook- 
ing for stock, as well as for most other heating purposes on the farm. 

ARRANGEMENT FOR A LARGE STOCK, 

For: the benefit of those who wish to feed a large stock, one to two hundred 

head of cattle, or more, we will suggest an arrangement which will save much 
labor, economize the material, and produce more. uniform results. 

A portable steam engine of five horse power provided, we will arrange the 
animals, steam box, food, &c., as follows: 

The stahles are in the lower story, on each side of a feeding floor ten feet wide. 
It would be more convenient to have room behind each tier of animals to pass 
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a cart or wagon to carry off the manure, tlian to throw it ont at the side. A 
wooden track should be laid in the centre of the feeding floor on which to run 
the steam boxes. Two, holding 100 bushels each, should be provided for 100 
cattle. One would be run under the upper floor to be filled and steamed, and 
then moved away for use ; while the other could be run to the spot, filled and 
steamed. On the upper floor the straw cutter would be placed, provided with a 
feeding apron to feed itself, with two bins overhead, one for cut hay or straw, 
the other for meal or bran. Elevators to carry up the cut feed from the straw 
cutter to the feed bin, as fast as cut, would be necessary. 

There would also be necessary a water pipe connected with an elevated reser- 
voir, to furnish water to moisten the feed. A tank might be placed overhead 
and filled by a force pump. Then, in a scuttle through the floor, directly over 
the steam box, there will be placed a cask or cylinder, three feet in diameter 
and five feet long, without a bottom, but a bar across the lower end, on which 
an upright revolving shaft will be set in the centre, proyided with six arms, just 
long enough to turn inside. This shaft will pass through a like cross-bar on 
the top, and extending above enough to receive a pully of the proper size to 
revolve it some six hundred times per minute. Now a spout will extend from 
the elevated feed-bin to the top of this cylinder, with a slide to open or shut it; 
also a spout extending from the meat or bran bin, so as to communicate in the 
same way with the cylinder, and a water-pipe, also, furnished with stop-cock 
and movable cover, will be placed on top of the cylinder. A belt will run from 
the engine to the pully on the top of this shaft. JSTow, wheii ready to fill the 
steam box, this shaft will be set in motion — -the spout for cut feed will be opened 
so as to discharge a definite quantity, the spout for meal opened to discharge 
the proportion desired, and the water, so as to let in twenty gallons for fifty 
bushels of feed. It will be seen that the feed, and meal, and water^ in passing 
through the cylinder, will come in contact with these swift moving arms on the 
shaft, and be thoroughly mixed, and fall into the stcatn box, ready for steaming. 
The feed should be pressed into the steam box, as mor6 will be steamed 
and better, With this arrangement, one expert man may cut and st^am feed 
for one hundred head of cattle, and two men could easily care for two hundred. 
It will be seen that, with proper system and machinery, the expense of cutting 
and steaming for a large stock will be little more than in the ordinary way of 
feeding. This steam engine may be used to grind the grain, cut and steam the 
feed, and do all the work requiring stationary power on the farm. The engine 
shoiild be placed as near the steam box and straw cutter as it can be with safety. 
A double spark extinguishfir must be placed oyer the chimney, to prevent fire. 

RESULTS, of' COOKING,. 

It now remains for us to give the results of cooking by the method detailecL 

Wir's't.. :It renders mouldy hay, straw, and cornstalks, perfectly sweet aijd 
palatable. Animals seem to relish straw taken from a stack which has been 
wet and badly damaged for ordiuary use ; and even in any condition, except 
'' dry rot," steaming will restore its sweetness. When keeping a large stock 
we have often purchased stacks of straw which would have been worthless for 
feeding in the ordinary way, and have been able to detect no difference, after 
steaming, in the smell or the relish with which it was eaten. 

Second. It diffuses the odor of the braii, corn meal> oil meal, carrots, or what- 
ever is mixed with the feed, through the whole mass ; and thu3 it may cheaply 
be flavored to suit the atiimal. 

TJiird. It softens the tough fibre of the dry cornstalk, rye straw, and other 
hard material, rendering it almost like green succulent food, and easily masticated 
and digested by the animal. 

Fourth. It renders beans and peas agreeable food to horses, as well as other 
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animals, and thus enables tlie feeder to combine more nitrogenous food in the 
diet of Ms animals. 

Fifth. It enables tlie feeder to turn every tiling raised into food for bis stock, 
without lessening the value of his manure. Indeed, the manure made from 
steamed food decomposes more readily, and is therefore more valuable than 
when used in a fresh state. Manure made from steamed food is always ready 
for use, and is regardecl by those who have used it as much more valuable, for 
the same bulk, than that made from uncooked food. 

Sixth. We have found it to cm^e incipient heaves in horses, and horses having 
a cough for several months at pasture have been cured in two weeks on steamed 
feed. It has a remarkable effect upon horses with a sudden cold, and in con- 
stipation. Horses fed upon it seem much less liable to disease; in fact, in this 
respect, it seems to have all the good qualities of grass, the natural food of 
animals. 

Seventh. It produces a marked difference in the appearance of the animal, at 
once causing the coat to become smooth and of a brighter color— regulates the 
digestion, makes the animal more contented and satisfied, enables fattening stock 
to eat their food with less labor, (and consequently requires less to keep up the 
animal heat,) gives working animals time to eat all that is necessary for them 
in the intervals of labor ; and this is of much importance, especially with horses. 
It also enables the feeder to fatten animals in one-third less time. 

Eighth. It saves at least one-third of the food. We have found two bushels 
of cut and cooked hay to satisfy cows as well as three bushels of uncooked hay, 
and the manure in the case of the uncooked bay contained miich more fibrous 
matter, unutilized by the animal. This is more particularly the case with horses. 

These have been the general results of our practice, and, we presume^ do not 
materially differ from those of others who have given cooked food a fair trial. 

OPlNIOrsfS OF AMEBfCAN AND ENGLISH FARMERS. 

George A. Moore, at the l^ew York State Fair discussion, 1864, says: I 
was feeding sheep and cutting for tliem tirnotlij hay, millet, carrots, and feeding 
with bean and oat meal. Before steaming, I found, by weighing, I was putting 
on two pounds of flesh per week. After steaming, I put on three pouiids per 
week, and the stock eat the food cleaner, and I noticed they laid down quietly 
after feeding. I also experimented Vfith sixty-four cows. Used one of Prin- 
dle's steamers ; had a quantity of musty hay which I cut and steamed. They 
would eat it entirely up, and seemed better satisfied with it than the sweetest 
unsteamed hay. Steamed food does not constipate the animal, the hair looks 
better. I think cutting and steaming combined insure a gain to the feeder of 
at least thirty- three per cent. The manure resulting from feeding steamed food 
is Worth double that from feeding in the ordinary way. Have kept eighty head 
of stock, and had a surplus of food, on a farm where, previously, only fifty were 
carried through, and hay bought at that. After cows come in, steamed food 
increases the milk one-third, and the cows do better when put out to grass." 

George. G-eddes., in the same discussion, says: ^'I find if I take ten bushels 
of meal and' wet it in cold water, and feed twenty -five hogs with it, that they. 
e,at it well ; but if I .take the same and cook it, it will take the same number 
of hogs twice as long" to eat it up, and I think they fatten quite as fast in the 
same length of time. By cooking you double the bulk." ' 

,A. B'. Conger,, ex-president of New York Agricultural Society, said at same 
discussion : '''But steaming alone is not sufficient in the preparation of the food. 
It must be first wet, so that if left alone ten hours it will heat. Water in large 
proportion must be added to the hay or straw after cutting. And so prepared 
and steamed, thirty head of stock may be kept on the same amount of food as 
twenty on unprepared food. The mistake made in the early experiments in 
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tills country and England was, tliat the food was not sufficiently wet before 
Bteaming." 

Professor Mapeis says, Transactiona American Institute, 1854, page 373 : 
*'Raw food is not in condition to be appropriated to the tissues of animal life. 
Tlie e^jperiment, often tried, has proved that eighteen or nineteen poiinds of 
cooked' corn , is equal to' fifty pounds of 'raw corn' for .^liog feed. Mr. Mason, 
of .New'. Jersey,' found tliat pork fed.'V/ith raw grain, cost twelve and 'a half cents 
a pound, -and' that from cooked food four', and 'a half 'cents..' .Cooked cornstalks 
are as soft and almost as nutritious as green stalks. Cooking is an improve- 
ment that pays. Cattle can be fattened at about half the expanse upon cooked 
food, in a warm stable, that others can out doors upon raw food." 

S. H. Clay, of Kentucky, says: "Fed two hogs on uncooked corn in thirty 
days 405 pounds, and they gained 42 pounds; while two hogs fed on cooked 
corn meal for thirty days ate 270 pounds, and gained 80 pounds. The food 
was then reversed, and the two hogs that had previously had dry corn, were 
fed on cooked meal, , In twenty -six days the. two hogs that were fed on dry 
food ate 364 pounds of shelled corn, and gained 44 pounds ; while the two hogs 
fed on cooked meal ate, during the same time, only 234 pounds, and gained 74 
pounds." Here it appears that a bughel of raw corn makes 5f pounds of pork, 
while a bushel of cooked meal makes 17 J pounds. 

James Buckingham gives, in the Prairie Farmer, an experinient with cooked 
corn meal, corn in the ear, and raw meal. He put three hogs into separate 
pens. " One ate three and a half bushels of corn in the ear in nine da3's, and 
gained nineteen pounds.' Another ate, in the same time, one and three-cjuarter 
busliels of corn ground, and gained nineteen pounds ;;.Vt^hile. the' third ate, in the 
same ti,me, one.'bushel ground and boiled meal,, and. gained twenty-two pounds.''' 

The, society of 'Shakers, .at Lebanon, Kcw York, communicated... the following 
to. the. 'agricultural report of the Patent 'Office : . The experience of thirty j^ears 
leads us to estimate ground cbrn one-third higher than unground as a food for 
cattle, and especially for fattenij^g poi'^« Plence it has b^eii the practice of our 
society, for more than a quarter of a tentury, to grind all our provender. The 
same induces us to put a higher value upon cooked than raw meal ; and for fat- 
tening animals, swine particularly, we consider three of cooked equal to four of 
raw meal. Our society, annually, for some twenty-seven years, has fattened 
40,000 to 50,000 pounds of pork, and it is the constant practipe to cook the 
meal, fol" which purpose six or seven potash kettles are used." 

Such is the general tenor of the testimony of those who have tested cooking 
fairly in this country. It will be seen . that most of ' the'.exper}ment'S relate to 
cooking grain. Steaming coarse fodder has not been extensively practiced here, 
but when a fair trial has been given, the result has been quite satisfactory. 

Professor Horsfali, of England, has practiced mixing a special food for 
milch cows, to produce a large yield of milk of good quality, and to keep up the 
flesh of the cow in a full flow of milk. He says : " I now proceed to describe 
the means I am using to carry out the purposes which I .have sought to ex- 
plain. My food for milch cows, after having undergone various modifications, 
has for two seasons consisted of rape cake five pounds, and bran two pounds, 
for each cow, mixed with a sufficient quantity of bean straw, oat straw, and 
shells of oats, in equal proportions, to supply them three times a day as much 
as they will eat. The whole of the materials are moistened and blended to- 
gether, and, after being well ste^nied, are given to the animals in a warm state. 
The attendant is allowed one to one and a half pound per Cow, according to 
circumstances, of bean meal, which he is charged to give each cow in proportion 
to the yield of hailk ; those in full milk getting two pounds each per day, others 
but little. It is dry, and mixed with the steamed food on its being dealt out 
separately. Bean straw, uncooked, is dry and unpalatable ,' by the process of 
steaming it becomes soft and pulpy, emits an agreeable odor, and imparts flavor 
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arid relisli to tlic mess. In albuminous matter, wliieli ia especially valuable fbr 
milch cows, it bas nearly double tbe proportion contained in meadow bay. 
Bran undergoes a great improyeraent'iri its flavor by steaming, and is probably 
improved in its convertibility as food. Rape cake lias a large proportion 
(nearly tbirty per cent.) of albumen, ricli in pbospbate and oil. =s= * 
During May my cows are turned out oii a rich pasture near the homesteadj 
towards eveniiig they are again Hotisetf for the night; Whsil they a 
with a mess of steamed mixture and a little hay, each morning and evening. I 
have cooked or steamed food for several years, and my experience of its benefits 
is such, that if I were deprived of it I could not continue to feed with satisfao- 
tion.".^ — Transactions of' the New York State Agricultural Society^ 1856^ jpage 
224.; ■ , ' ■ ^ . ' ■ ; ■ 

Mr. MecM, near London, has also practiced cutting and steaming straw mixed 
with materials similar to Professor Horsfall. He estimates straw worth about 
ten dollars per ton to feed after steaming. His experiments have been quite 
extensive, and the results most favorable to cooking foorl. His practice has not 
generally obtained yet in England, but it is constantly extending, and in this 
country stock feeders are just beginning to turn their attentioti to the subject. 

AMOUNT OF STRAW AND COARSE FODDER WASTED. 

If we take the amount of grain and Indian corn raised in the United States, 
as by the census of i860, we shall find, by allowing forty bushels of grain to 
the ton of straw or corn fodder, that there were about 30,000,000 of tons. Now, 
at least one-third of this is wasted for every purpose except manure, and vast 
quantities not even used for that. Suppose we estimate this at one-half the 
value put upon it by Mr. Mechi, or five dollars per ton, and we have the enor- 
mous sum of $50,000,000 wasted, for want of proper economy^ in a single year. 
We believe this estimate much below the real loss. These facts are worthy of 
a thorough examination by the farmers of the whole country. Let them study 
their ovm interests. Many of them will see where they . have thrown away 
enough in ten years to double their property. Let them educate their sons for 
their calling. Impress upon their minds the necessity of a thorough knowledge 
of all the processes of nature connected with the growth of plants, and their uses 
in sustaining the animal economy. Impress them with a sense of the import- 
ance of their occupation, and of its true elevation in the scale of human, affairs. 
Teach them that no occupation or profession in life requires more accurate or 
more thorough knowledge. Teach them that no occupation brings honor to the 
individual, but the individual to the occupation. Above all, teach them to shut 
their eyes to nothing, to examine all things, and to select that which is good. 
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The attention of the farmers of the country is now turned with more earn- 
estness than %ver before, to the raising and fattening of cattle and sheep, and for 
this there are several concurrent reasons. 

The abrogation of the so-called reciprocity treaty, and the restrictions here- 
after to be placed on the introduction from Canada of cattle and sheep, which 
have been brought to our markets in great numbers, afford a sufficient reason 
for increasing our own production. 

The rinderpest, that terrible disease that has proved so fatal to the cattle and 
sheep of Europe, will long show its effects, and the destruction of so many 
thousands of cattle in England cannot fail to advance or sustain the price of our 
own beef. Another very strongly operating reason is found in a steadily grow- 
ing feeling among the farmers of the west and northwest, that it will hereafter 
be more profitable to devote a larger portion of their lands to the productiori of 
meat and wool than to keep them exclusively for wheat growing. 

The rates of transportation have been placed so high, that many farmers 
cannot send their grain to market at a paying price. Such^ — and there are 
thousands- — will only grow grain enough for their own home, consumption, and 
raise and feed cattle and sheep, which can be brought to market at less cost. 

That the economical management of food in fattening domestic animals is of 
the highest importance, no one will for a moment deny ; yet how few among 
our farmers are really acq[uainted with most of the great principles which are 
involved, or understand the causes of which they in their practice see only the 
effects. They learn from experience that some kinds of food contain greater 
fattening properties and some greater milk-producing qualities than others, yet 
are content with this imperfect practical knowledge, and pay no attention to an 
investigation of the causes of these differences. 

It may be said that the education of our farming population precludes the 
possibility of such investigation. This is true in a measure, and the labors of 
some of the deepest thinkers and most scientific men of the age, although ab- 
sorbed in this special departriient, have iadded still more to the difficulties attend- 
ing >fche study of this exceedingly interesting subject by the employment of 
terms and experiments only adapted to the comprehension of those who have 
already acquired at least a partially scientific education. But although this fact 
may partly account for the existing lack of knowledge of this branch of natural 
science, there is no doubt that the greater portion of it is attributable to the 
■'common,' habit' of neglecting to investigate phenomena constantly';, under .our 
notice, because of our familiarity with tliem. 

It is not, of course, to be expected that the farmer can have opportunities for 
scientific investigation of these phenomena, but it is not unreasonable to suppose 
that ho might, in the common experiments which he is constantly making, by a 
judicious observation and analysis of some of the results, arrive at a sort of sys- 
tem, capable of a practical arrangement and adaptation) instead of following the 
beaten track of routine adopted by his ancestors, without even an effort at im^ 
provement. It is not enough that he should know that some kinds of grain or 
some roots possess fattening properties exceeding those of others, but. he should 
understand wk^ this is the case, and be able, in the possession of this knowl- 
edge, to arrive at the greatest results with the smallest possible outlay. 
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It is not only necessary tliat he should underatanij the values of the different 
foods, so that he can make the most judicious use of them, hut he should under- 
stand the principles by which they operate and become available to hlm^ and 
thus be enabled to employ those containing the most desirable elements for each 
particular purpose. 

We have said that most of the literature on the subject of economical nutrition 
is, by the employment of obscure language, generally unintelligi farmer. 
We will therefore in the present article, avoid such language, and when we 
have occasion to use any of the experiments given by former writers, we will so 
far simplify thena as to place them within the easy comprehension of all. 

It is of primary importance to knpw the constituents of the body of the animal 
before we consider the food to be given it ; and we will, therefore, make an anal- 
ysis of the matured flesh , of ramihating animals, to which class the present 
paper is inteMed more especially to apply . 

In the proportion of one hundred parts there exist, approximately— 



'\'V"ater > ■>•'■«''•«■ « 7^<^ 

Gelatine.--.-. ..^ -.-^ ...... .. ..... . - • - - 10-2 

JB^at *'.*-.•...•..*«'.'•-. . . . . . . ^ . to . . . ■ 41 h' ^ ■ « '» . S.O ' 

Phosphate of lime . , . . . . ^ , , . . . . . 4.5 

Carbonate of lime — . - .v. . ...... . .> .5 

Albumen.--. - . . ... . .. .... - .8 

Fibrin . . ..... .... , . . . . .... .75 

Salts, &e..... ......... ................... .75 



Water enters largely, as will be seen above, into constituents of all animal 
bodies ; all the fluids, as well as the solids, are largely composed of it, and it is 
therefore absolutely essential in the food to a certain extent ; but we shall find, 
hereafter, that the foods which contain it in the largest ^[uantities are of a less 
nutritious character than others which have it in less quantities in their compo- 
sition. It is found in the different vegetables used as food in the follo\ving 
proportions : : 

Potatoes ., . - - ^ ^ 75 per cent. 

Carrots. 86 

Turnips 87 « 

Parsnips. 79 " 

Mangold wurzel.. 85 

Cabbage. 92 " 

The relative fattening properties of these vegetables will be discussed here- 
after.. 

Gelatine is the material of which many of the tissues of the body are princi- 
pally composed. It consists of several kinds, all nearly related, such as horn, 
gelatine in bones, and in cartilages^ Horn is constituted nearly like albumen. 
It is one of the principal elements of all animal bodies, aind the skin, hoofs, (or 
nails,) hair, and coating of the mucous membranes, the limng of the cavities of 
the intestines, the windpipe, mouth, and, in fact, the lining of all the cavities 
and surfaces of the body are largely composed of it ; but these substances, al- 
though in close aflanity with each other, differ considerably in their qualities, 
and some possess elements hardly found in others. For instance, sulphur is 
found in the smallest quantity in the skin and coating of the mucous mem- 
branes, but is quite abundant in the hoofs and horns, and more so in the hair. 
The gelatine in the cartilages and bones, although different in each, is nearly 
identical; they are both soluble in hot water, and coagiilate, when cool, into a 
thick jelly, such as we observe in cold veal broth. Glue is formed of gelatine. 
It is present in the bones, and composes largely the fibres of the sinews and lig- 
aments, to which it furnishes elasticity and strength. . 

Fat, the next important constituent, is composed principally of starch, gum, 
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and sugar, and occurs in all animals, sometimes to tlie extent of ten per cent., and 
even more, of their entire weight. There are three kinds of fatty substances 
entering into tile composition of bodies, viz : Oleine, margarine, and stearine. 
" Oleine is the chief component of all oils, and denotes their characteristic parts, 
which slowly coagulate by cold." Oils also contain another fat— margarine — 
which hardens quicker than oleine, and is observed in the form of crystals of 
the appearance of mother-of-pearl ; hence it is, called sometimes mother-of-peaid 
fat." Stearine is the principal fat in animals ; it is of a firmer texture than the 
others, and is the fat of mutton and beef, in which meats it is combined with 
margarine and oleine. 

Fat is secreted in the largest quantities frona food abounding in sugar, starch, 
and gum. These contain the three elements— carbon, hydrogen, and oxygen; 
the first element preponderating to the extent of at least fifty per cent.; hence 
these foods are called carbonaceous, or heat-giving foods. They seem to be of 
no great use in building up the body, but furnish, as we may say, the fuel by 
which the anfmal heat is maintained. The process by which this heat is pro- 
duced is precisely similar to that of the burning of coal, gas, or other substances. 
The carbon of the food is exposed to the action of the oxygen of the air in the 
lungs, and the result is the burning of it, which produces as much heat as if con- 
sumed in the open air. Less heat-giving food is needed in hot weather than in 
cold, and less in warm climates than in, cold. Thus the Esquimaux and Gre«3n- 
landers are enabled to subsist on^ and even require, fat or oily food that would 
be rejected by people living in a warmer climate. The, body needs only a cer- 
tain quantity of heat-giving food to maintain its ,natural temperature, and all 
consumed in excess of this quantity but furnishes material for future use, to 
be stored up in receptacles provided by nature in the body. \ 

Ati acQumulation of fat in the animal, caused by feeding it upon foods which 
abctind in ftit-forming principles, is therefore really food stored up in the animal 
for 'its, support, when' needed.' ' . < v 

Phosphate of lime, or bone lime, is composed of about 75 p)er cent, of lime 
and 25 per Cent, of phosphoric acid. It occurs in all the animal tissues, and 
forms from 50 to 60 per cent, of the materials of the bones, to wliicli it gives 
strength, and in which it occurs in the largest quantities in those niost exposed 
to mechanical influences . Some foods furnish an abundance of this mineral, as 
Indian corn, and animals which have been fed upon it to any great extent arc 
observed to be large-boned, 

Carboiiate of lime, or chalk/ occurs in all bones, though in much less quanti- 
ties than the preceding mineral. It is also found in less proportions in yotmg 
than in qld aniinals, being nearly from 1 to 4 parts in hewijr^born, 1 to 6 in 
adult, and 1 to 8 or 9 in old animals. 

Albumen occurs iii the blood and nerves of animals. ' It differs from fat in its 
composition, having the four elements-— carbon, hydrogen> nitrogen, and oxy- 
gen — while fat contains but three. , 

All the organs of the bodies of animals contain these four elements, and food 
must necessarily contain them to be nutritious. We found the carbonaceous 
foods to be fat-producing or heat-giving. The nutritious foods containing the 
four elements are called nitrogenous or fiesli-formipg foods. They are all in- 
cluded in the three forms, albumen, fibrin, and casein, Virhich contain the four 
elements in nearly the same proportions. Albumen, occurring in the blood and 
nerves of animals, and in eggs of birds, &c., is found in grains find vegetables 
in almost exactly identical Gomposition. Boussingault gives the: results of 
analyses performed by Messrs. Dumas and Cahours to prove this fact, as 
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;'■ ■ALBUMEN.' 

■■.■Animal.' Vegetable.' 

CaAon . . . . 53.5 53.7 

Hydrogen . . . ... . . ..... . . . . . . : . .... ... ^ — - - . ... . . 7.1 7,1 

OxygenV-'. . ■ ■. 23.6, ^ ; 23..5 

Nitrogen:,": 'I' . , i^,.^-.-.. .'i'.^v'L . . .'."I'.V "■"■'15.8 ' 15.7 

Fibrin is the principal element of whieli the inuscles of animals are formed ; 
it also forms the clot and globules in blood. Like albuinen, fibrin is found in 

vegetables in nearly identical composition with that of animals; The analysis 
of Messrs. Dumas and Oahours give the following : 

FIBRIN..' "■ , ' 

■■■■■'■'■■.■„■■■ ;:'Aiiimal./\''Vegct;aBlte. 
Oarbon.^ :^ m . . ■ >: • • . .,. ^ ••«..'«'••••'•'•..!> • ^ 52.8',' '.',53.2' 

Hydrogen,'. .'^ .:.'.■ r... ,'.\,,.,. w...'.. ...■' ■■■'7.0 ■ ■,7.0 

Oxygen . . . . , . ... . . , . . , ........... • . . . . . ; > . 23.7 23.4 

Nitrogen.. ^ i*.. . . 16.5 16»4 

Casein is found in the milk of mammals, and is identical with that called 
legumen, of tile leguminous seeds, such as beans, peas, &;c., in wliicli it exists 
more abundantly than in milk itself. The analyses before referred to give 
the composition of the animal ^nd vegetable casein as nearly identical. 

, .,■■ CASEiN..^ '■ ' "'" '■^:' ■..„.''■ " 

, ', . ' ■ . ■' 'Aniinal. 'Vegetable. 

OaTbon . > • • • • • • • . ^ . . 53. d 53.5 

HydrogenV,..,, ,■.'/...'.''...'...../..■■..■.:. ^'''^ . 7^0'„' .■, "'^7.1 

Oxygen........ 23.7 23.4 

Nitrogen................ ....................... 15.8 16.0 

The similar composition of these three substances is evident from the above. 
Casein seems to constitute the most nourishing portion of milk, which is un- 
doubtedly the standard of food, as furnishing all the essential principles for the 
suppor| and growth of animals j and we shall find those foods to be the most 
^m^r^Y^^'e* which contain casein in the greatest abundance. 

The salts and other minerals found in mammals, or phosphate of magnesia, 
which occurs in small quantities in the bones and fluids; fluoride of calcium, 
which is found in small quantities in the tissues, but more abundantly in the 
bones and teeth ; silica, a flint which is found in the enamel of the teeth ; 
chloride of sodium, (or common salt,) which exists in all the tissues and in 
blood, form at least six parts in one thousand. 

Of these minerals, salt is the only one that is not supplied in vegetable food 
in the necessary quantities, and it is therefore absolutely necessary that it 
should be provided, not only because no tissue of the body can exist without 
it,* nor the blood and cartilages maintain their proper constituents, but it is 
necessary in the wear and tear of the body to replace that which is abstracted 
from the blood by the excretions, for the urine and excrement, the tears and 
horny substances, have all taken it from the blood, and it must be replaced. 
Salt, then, is necessary to the successful management of stock, and should 
always be given in quantities sufficient to satisfy the cravings of nature. 

In a brief review of the analysis of the bodies of mammals we find them to 

* The term nutritive will be used in this article for convenience, as combining the flesh- 
forming- and fat-forming elements. ' 
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consist in great part of water, which is absolutely necessary iii the food ta 
given them for nourishment, both to assist in digestion and to replace the waste 
which is going on, not only in the fluids, but also in the solids ; gelatine, of 
which many of the tissues are composed; fat, which is composed principally 
of starch, gum, and sugar, and requires food containing these constituents to 
increase its secretion ; phosphate and carbonate of lime, forming the bones ; 
albumen, casein, and fibrin, forming the flesh ; and various salts and chemicals 
contained in small quantities, but nevertheless essential, and must therefore be 
furnished by the food. 

We will now consider the various foods used in sustaining these different 
parts, and their relative and comparative values for both nourishing and fatten- 
ing purposes. 

We have said that milk is the type of all animal food. This is apparent 
fi'om the fact that in it are found all the principles necessary to support life. 
It is at once a liquid and solid food ; a source of albumen and of fatty sub- 
stances, of sugalr and the salts ; and, although more abundant in water than 
the blood, it possesses, in its principal constituent, casein, one of the most 
necessary elements in the food of all mammals. 

The average of several analyses in this country is as follows : 

Water . . . , . . , , , . • 86.0 Or, economically : 

Casein.. . . . . ... .... 5.0 Water.. . . . . .... . ... . ... . , 86.0 

Fatty matter., . u , ...... ... . - . 3.5 Flesh formers., . . , . . . . . . . . . 5.0 

Sugar.... ...... ., ... 4J5 Fat formers., ...... . . .... 8.0 

Mineral matter.l , ...... i .> , . . 1,0 Mineral matter,, ......... i . , . 1.0 

The following are analyses of the milk of different cows, as given by Bous- 

singault': , ,'' '„ ■ ■ ^ ; • ' 



•I.a 


Fatty matter. 


Sug-ar of milk and 
soluble salts. 


Water. 


Dry matter in 100 
parts of milk. 


Eemarks. 


Authors of the anal- 
. yses. ' . 


3.6 


4.0 


5.0 


87.4 


12. 6 


ATerage of twelve analyses at 


Le Bel and Boussin- 












Bechelbrunn. 


. gault. , , ,V 




3.5 


6.1 


86. 6 


■ 13.4 


AYerage of six analyses in the 


Quevenne. 












environs of Paris. 


■ 4.5 


3.1 


5.4 


87.0 


13.0 




Henri and GheYalier. 


5.6 


3.6 


4.0 


,86. 8 


13.2 




Lecann.- 


5.1 


3.0 


4.6 


87.3 


■ 12.7 


An analysis at Giersen. — ^- . 


Haidicn. 



It will be perceived by these analyses that there is over eighty per cent, of y/ater. 
This, at the first glance, would lead us to question its value as food, particu- 
larly as some of the roots which abound in water to the saihe extent are noto- 
riously unnutritious ; but if we give the matter a moment's consideration we shall 
see tliat so large a proportion is almost absolutely necessary, for we found in 
one analysis of the bodies of tnammals that about seventy-five per cent, consists of 
water, which in tbe decompositions of the body is continually passing off, and 
which must be replaced. A recent writer says of this fact : " If life consists in a 
metamorphosis of the tissues, fluids are an indispensable condition of life, for the 
combinations and decompositions in its substance produced by the activities of 
the body cannot take place without the agency of water, and since the last result 
of the whole process of digestion is a liquefaction of alimentary principles, the 
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formatioii of the blood is impossible wittont water." But not only tlie formation, 
but the contintial exercise also, of tbe organs depends upon their receiving a 
due amount of water. Without it no digestion or formation of blood, n6 nutri- 
tion or excretion^ can exist. Even this statement, however, by no means ex- 
hausts the importance of water, for it is essential not only as the medium for the 
movements of all dissolved substances— not only is the humidity necegsary f^r 
the organs of which the most active, the brain and muscles, contain the greatest 
proportion of water — but the hydrogen and oxygen which we take in water enter 
into the composition of many elementary principles of being and are transformed 
into the constituents of the blood. When starch or gum becomes sugar^ the 
transformation is effected by the absorption of water ; for with regard to their 
composition, a greater proportion only of water distinguishes sugar from starch, 
and a separation of oxygen from sugar causes the latter to be transfornied into 
fat. It will be found hereafter that foods which contain a great abundance of 
water are not nutritious from this fact, but from the arrangement of the other 
coustituents, and those which are concentrated and dry must he used in connexion 
with water to be of post value. 

Milk, then, being the prototype of a perfect nutriment, those foods which con- 
tain its valuable elements in the greatest abundance are evidently of the most 
value in the animal economy. It only remains, therefore, in a series of compar- 
ative analyses of the different foods of the animals under present consideration, 
to discover those containing the most desirable qualities, and trace the circum- 
stances and combinations in which they cau be made of the highest utility and 
value. / ■ ' 

The foods of all strictly herbivorous animals are derived from the mineral and 
vegetable kingdoms. They may properly be classified as follows : 

Sillier al food— water, salts, &c. ; carbonaceous or fat-forming food "-^'—starch, su- 
gar, fat; nitrogenous or flesh-forming food — albumen, fibrin, casein, gluten ; acces- 
sory or lieat-giving food, which is also partly carbonaceous—- gum, fibre. 

The vegetable kingdom, in its various forms, supplies all these elements in 
different quantities and combinations, not only in the seeds and fruits, but also 
in the roots, stalks^ and leaves. For our present purpose, we will divide 
the vegetable foods into three classes, viz : roots, leaves, stalks, &c., seeds, 
grains, &c. 

FOOD FROM ROOTS. 

This valuable class is already appreciated at its true value. Its importance 
is evident from the fact that it supplies, in the different species, all the necessary 
elements of food. For instance, the potato furnishes starch in abundance, which 
is well known for its fat-forming properties ; the parsnip furnishes albumen and 
casein ; the beet and carrot furnish sugar — in fact, all have valuable nutritive 
qualities, some to a surpassing extent. 

We will begin our analysis of the different roots with the potato. Its con- 
stituents are, according to different authorities, as follows : 

Water 75.2 Or, sconomically : 

Casein, &c 1.4 Water . . , . . . , 75.2 

Starch 15.5 Flesh formers 1.4 

Dextrine .......... ... — 0,4 Fat formers 18.9 

Sugar....... 3-2 Accessories...,. 3.6 

Fat ....... .... V. 0.2 Mineral matter 0.9 

Fibre 3.2 

Mineral matter , 0.9 



* The carbonaceous or nitrogenous foods may be called in general terms nutritive; tor 
those requiring especial mention their proper designations will be given. 
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Of the higli Vcalue of potatoes, when used in connexion with other foods, there 
is not a shadow of doubt. All experimenters and observers in the economy of 
food agree in sajing that they are of the highest utility, but tlicy must be used 
with other foods whose constituents are different from those of this root. The 
analysis shows that potatoes surpass in the fat-prodncing principles — -the nutri- 
tious or flesh -forming — in such proportions that they could not alone sustain the 
composition of the blood, for an animal fed alone on these tubers would be obliged 
to consume such qaan titles to- provide the blood with the requisite proportion of 
albumen, that, even if the process of digestion were not discontinued, there would 
be a superabundance of fat accumulated beyond the power of the oxygen to 
consume, which would successively absorb from the albuminous substances a 
part of its vital elements, and thus a ehe'ck would be caused in the endless change 
of matter in the tissues in the nutritive and regressive transformations. These 
roots, then, are most valuable when used with foods in which the nutritious 
principles more nearly correspond with the fat-forming, and we sliair find, in the 
course of our investigations, exactly what those foods are which will develop the 
utility of the potato at its highest degree. There seems tio doubt that the tubers 
are of the most value when cooked, although some writers affirm to the contrary. 
It seems possible to prove this fact on philosophical principles, for it is well 
known that the starch contained in the potato is incapable of affording nourish- 
ment until the containing globules are broken, and one of the most efficient 
means of accomplishing this sefems to he by heat. 

Boussingault, in speaking of the economy of cooking potatoes, says ; '* The 
potato is frequently steamed or boiled first ; yet I can say positively that horned 
cattle do extreiiiely well upon raw potatoes, and at Becheibrunn our cov/s never 
have them otherwise than raw. They are never boiled, save for horses and 
hogs. The Jbest mode of dealing with them is to steam them ; they need never 
be so thoroughly boiled as wheii they ar6 to serve for th^ food of man. The 
stea.med or boiled potatoes are crushed between two rollers, or simply broken 
with a wooden spade, and mixed with cut hay or str^ chaff, before being 

served out. It may not be unnecessary to observe that by steaming, potatoes loae 
no weight ; hence we conclude that the nutritive equivalent for the boiled is the 
■same' as that of .the raw tuber.' ' Nevertlieless it is 'possible that the amylaceoxis 
principle is rendered more easily assimilable by boihng, and that by this means 
the tubers actually become more nutritious. Sorne have proposed to roast po- 
tatoes in the oven, and there can be little question but that heated in this way 
they' answer: admirably for .fattening hogs,, or even oxen.' '; :'I)one in' 'the, oven, 
potatoes may be brought to a state in which they may perfectly supply the place 
of corn in foddering horses and other cattle.'* The apparent GontradietioB in 
the remarks will be observed ; but the evident leaning in favor of cooked pota- 
toes shows that Boussingault, althptigh paying some attention to the theory that 
cooked food is not generally attended with the sarne benefit to ruminating as to 
other animals, was evidently almost perfectly convinced of the truth that those 
which contain an abundance of starch in their constituents must be rendered 
more nutritious when exposed to the action of heat. 

Many experiments have been made to find the comparative value of potatoes 
with other foods for stock. 

" Erom recent experimerits, very carefully and skillfully made, it appears that 
two pounds of raw potatoes afford as much nourishment as one pound of good 
'English' hay.", / ''( Agriculture of Massachusetts, 1853, p. 35.) ; , "'' 
,'■ - In' :t'he'' appended table, we 'find, '.by our present;''system''of''analysi's'r the 'value,' 
of this tuber, bqth in comparison and connexion with other foods. 

One of the next in value among the roots for food is the carrot. Its constitu- 
ents are as follows ; . 
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Water . . . ... .... ., . . . . . . , . . . . 87-5 Qr, economiGallj : 

Albumen and casein . * . . 0.6 Water . . . . . ....... ..... . . . . . 87.5 - 

Sugar . . . . . . , . . ; 6.4 Flesli formers 06 

Eat 1.2 F^jt formers...... . ...... 6.6 

Grum . i * .... 1.0 Accessories • • • - • 4.3 

Woodj^' fibre. .... .,.,.3.3, \. Mineral. matter,-,.., . . . ,„ 1.0 

Siincr£^l matter. " 1.0 

It will be seen that tte fat-forming elements surpass the nitrogenous to such 
an extent that other food (as with , the potato) is absolutely necessary to give 
this root its highest value. All writers and experimenters agree in pronouncing 
it of considerable utility, not only in its fattening qualities, hut also in its valu- 
able medicinal properties. 

Many experiments have been made to ascertain the economical value of this 
root. Mr. Oolman, in his, second report on the , agriculture, of,. .Massachusetts, 
gives the e3:perience of Mr, J. C. Curwen, who says : " The profits and advan- 
tages of carrots are, in my opinion, greater than any other crop. This admira- 
ble root has, upon repeated and very extensive trials for the last three years, 
been found to answer most perfectly as a. partial substitute for oats. Where ten 
pounds of oats were given per day, four pounds may be taken away and their 
place supplied by five pounds of carrots." 

Josiah Quincy's experience in the cultivation of carrots was that they cost 
him about eleven cents per bushel. The average cost of this root, every ex- 
pense included, is probably not far from thirteen cents per bushel. This small 
cost, when considered in connexion with the value of the root, at once estah- 
lishes the profit of ' its culture. The leaves of the carrot are almost as valuable 
as the root itself, as their constituents are nearly the same., They are most 
valuable when given to milch cows, as they not only increase th^3 flow of milk 
to a surprising degree, but also add to its quality. 

The parsnip is of about the same value for fattening purposes as the carrot, 
and is one of the most nutritious of the roots. The average of different analyses 
give its composition as— 

Water , 82.1 Or, economically : 

Albumen and casein 1.7 Water 82.1 

Sugar , 2.9 Flesh formers , 12 

Starch , 3.5 Fat formers 7 0 

Fat 0.6 Accessories 8.7 

Gum 0.7 Mineral matter 10 

Woody fibre 8.0 

Mineral matter .............. 1.0 

The same remarks will apply to this root as to the carrot* Its comparative 
value wiU be found in the appended table. 

For strictly fattening purposes no root is more valuable than the Jerusatem 
artichoke ; but although all who have had any experience in its use agree in 
pronouncing it of very high utility, its culture is neglected to a greater extent 
than that of all other roots. 

The results of different analyses average as follows : 

Water . 76.0 Or, economically : 

Sugar 14.8 Water 76.0 

Albumen 1.0 Flesh formers 1.0 

Starch, 3.0 Fat formers. 18.8 

Gum....... 1.2 Accessories............* 2.7 

Fat ... 1.0 Mineral matter . o i.5 

Woody fibre 1.5 

Mineral matter 1,5 
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Abounding as this loot does in fat-forming principles, to tlie remarkable 
^tent of nearly nineteen per cent., its value wlien used in connexion with foods 
whose constituents are more nutritious is evident. The principal cause for its 
non-culture is probably the difficulty with which it is eradicated from the ground 
when once introduced. But this should be almost an argument in its favor, for 
it establishes at once its hardiness, and as it yields abundantly with ordinary 
cultivation, and is not liable to the diseases with which its cousin, the Irish 
potato, is afflicted, there seems no good reason why every farmer should not cul- 
tivate it to some extent, particularly as it thrives in shady places and on poor 
soil, and may be planted in some of the many patches found on all farms which 
probably could be turned to no other use unless at great expense and labQr, 

The mangold wurzel, in consequence of its great yield and great nutritive 
(|ualities, is one of the most valuable roots cultivated for food for farm stock. 
The analysis of the three favorite varieties, as given by Mr. Cameron, assisted 
by Professor Johnstqn, is as follows ; 





Long red. 


Short red. 


Orange globe. 




85. 18 
0. 67 
9.79 
0.39 
0.09 
a 08 


84.68 
0.50 

11.96 
0. 26 
0. 18 
3; 31 


86.52 
0.13 

10.24 
0.33 

'.O.OS 
2. 45 






Casein^ (so called) . * - - -- -- - :. 

Albumen . .. - , _ . . 


99.20 


100. 8^ 


' 99. 70 


Or,^ economically : , ,'' 




Long red. 


Short red. 


Orange globe. 




85. 18 
0. 48 
9.79 
4.55 


84.68'' 

0.44 
11.96 

3.81(?) 


, 80.53 
p. 36 
' 10.24 

' '2.88' 









These analyses diffei- from those given by Sir Humphry Davy and Mr. 
Herepath, a celebr^ed chemist of Bristol, England, presented below; and 
probably represent the nutritive projperties of the mangolds in the minimum 
degree. 

The leaves of the mangold are of as much nutritive value as the root itself, 
if they do not surpass it.* Prpfessor Wilson, in the Journal of the Royal 
Agricultural Society of England, says : " The leaves of the plants also appe^ir 
to possess a far higher value, both as a feeding and manuring substance, than 
we are acctistomed to assign to them ; in fact, in a chemical point of view they 
are three times as valuable as the roots." 

Of the value of this root in yielding immense crops there is no doubt. Dr. 
George B. Loring, of Salem, Massachusetts, in a statement made concerning 
this crop, shoYfed that he raised on one acre and one-eighth of land, at a cost 
of $135, (all expenses included,) 1,80Q bushels of mangolds; the seed planted 
Was a mixture of long red and yellow globe. The doctor remarks, in conclud- 
ing his statement, as follows : 

*' The cost of these roots, seven and a half cents per bushel, is certainly not 



* Jolinson's Agricultural Chemistry, p. 912. 
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extravagant, considering their value as food and tlie usual market price. They 
usually sell for seven dollars a ten of sixty pounds to the bushel, or about thirty- 
four bushels to the ton ; and at this rate bring twenty cents and a fraction per 
bushel. The market for them is not large, it is true, but they give ample 
remuneration for the trouble and expense of raising in their bcneiit to milch 

,*fiOTO,,,l;..:.';n..^ ,i,,,;:;,,,„.;iii;' :r;MV;v,:^.,,, ; i/. i.;.:. ..:.;,/\;/.,.,;..,,vj;.,m. 

According to analysis and experiment, four hundred pounds of mangold 
wurzel are equivalent to one hundred pounds of English hay. At sixt}^ pounds 
to the bushel the crop weighed ninety-six' thousand pouttds, or forty-eight tons, 
equivalent to tw elve tons of hay, taking the estimate that four tons of mangolds 
are equal to one ton of hay. For the production, of milk, I have no doubt tli.it 
the forty -eight tons of mangolds are worth more th^, the thirteen and a half 
of : hay." ;',.„; 'v' V.': ■ ; 'i''''.'^ 

It will be observed that the above crop was taken from but one eind one- 
eighth iicre of land, on which it would of ceurse be impossible to produce the 
equivalent in hay. This at once establislies the value of the root for economical 
purposes. There are several well established varieties of the mangold, the 
principal of which arc the long orange, red globe, orange globe, and yellovv^ 
globe. The first thi^ee varieties are best suited to deep, heavy soils ; and the 
other to those of a lighter texture. For general cultivation, the orange globe 
seems the best in yielding the largest crops. ' 

The Silesiau mangold, or sugar beet, is anotlier variety of this root. The 
following is the average azialysis as given by different authors: 

Water 82.0 Or, economically : 

Sugar 12.6 Water 82.0 

Casein , 0 4 Mesh formers 0 9 

^^ tarch - 1-0 Fat formers - !•) 6 

Gum 1 0.4 Accessories 0.4 

Albumen 0.5 Mineral matter ... 3.1 

Miii't^ra] matter 3.1 

It will be seen that the ftit-forming elements are very largely in excess of 
t]](^ nitrogenous, and compose about thirteen per cent, of the entire root. The 
value of ihe, sugar beet is better appreciated in Europe than in this country. 
There, it formr: one of the great staple products, and is used not only in the 
manufacture of sugar, but also for fattening cattle, and is quite a favorite with 
dairymen. There is considerable difference among writers in this country as to 
its- value, compared with, other foods ; but there is i\o doubt that it is the most 
valuable of the mangolds, for feeding purposes, though not so profitable in yield- 
ing great crops, as it averages only about seventy- five per cent, of the yield of^ 
the other varieties. , , 

The ruta-baga, or Swedish turnip, is esteemed yery highly by feeders ; but 
its value is, I am inclineii to think, over-estimated. The following table, the 
result of analyses by Sir Humphry Davy and Mr. Ilerepath, shows the com- 
parative v.^lue of this root with the different mangolds ; 

Quantity of ytutritious and Jat-producing elements in 1,000 pa7*ts. 



Swedish turnips 

White turnipR 

Mfcingoid wurzel - - - - 
Oraug*e globe wurzel 
Sugar beet 

21 'X 



Mucilage or 
starch., - 



Sugar. 



'0 


■ • \6l' 


.7 ' ■ 


■ 34' 


1,3 


' ■.119', 


25f , 




17f 





I Gluten or al- 
I buuien. 



2 
1 
4 



Total. 



G2 
42 

131 
145f 
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For feeding purposes^ tlie ruta-T^aga is evidently of inferior value to tlie man- 
golds, and tliere is but one reason wliy the latter shonld not supersede the former, 
and tliat is the greater difficulty attending tlie raising of the mangolds, and the 
superior soil which is essential for their success. The value of the rnta-baga, 
in fact, consists in its being grown with good returns on comparatively very 
' 'poor soil., ■ : ■ 

The interesting ex]3eriments of Lord Spencer show pretty conclusively the 
comparative values of mangolds and Swedes for feeding purposes. He selected 
two steers of about the same weight and age, one beiug two years nine months 
and the other two years seven months old, and fed them on equal quantities of 
hay, to which was added to one animal regular rations of Swedes, and to the 
other mangolds. The animals increased in weight at the rate of forty-eight and 
a quarter pounds for every ton of Svfedes, and sixty-five and a half pounds for 
every ton of mangolds. 

Thinking that the difference in the increase of weight might have been from 
other causes than the values of the root^, he changed the diet of the two ani- 
mals, giving to the one that he fed on Swedes, mangolds, and to the other, 
Swedes. The reisnlt was, the animal fed on mangolds increased in weight at 
the rate of thirty-six and three-fourth pounds, and the other fed on Swedes at 
the rate of fifteen and a half pounds, for every ton of the roots consumed. 
The great difference must have been caused by the change of the first animal 
from mangolds to Swedes; and this is . proved by a third experiment. Both 
animals were fed on equal quantities of mangolds, when they both increased in 
weight at the rate of fifty pounds for every ton consumed. His lordship, in 
gumming up the result of these experiments, remarks : " It will be for practical 
men to decide upon the value of this triah What appears to me to be the most 
conclusive p^irt of it is that No. 2, who had during the first month, when feeding 
upon mangold wurzel, increased in girth three inches, in the next month, when 
his food was changed to Swedish turnips, did not increase in girth at all ; 
and when in the third month he was feeding again on mangold wurzel, he again 
began to increase in girth. Because it is very well known that if an animal is 
changed from more to less nutritious food, the probable consequence will be that 
his growth will be stopped. 

" The result appeared to me so decisive that I have not tried the same experi- 
ment with the sante acctiracy since; but I did try the following year, feeding a 
eow alternately on Swedish turnips and mangold wurzel, and though T have not 
by me the details of the trial, I renaember that the result confirmed the experiment 
of 'the previous' year.", ' ' [/ ■ 

Th<3 white turnip is undoubtedly the least Valuable of all roots for fattening 
purposes, as will be seen by its analysis. It seems of most, utility Ti^hen given 
to milch cows, and it produces an increased flo^V" of milk. It- is of the highest 
va;lue as a field crop only when sown on land after other more valuable crops 
' 'are'' gathered. ,: The analysis is : ■ /■,■■■;.■'■■■„'■; ,'','■■'''."/'''' 

Water ................... 90.1 Or, economically : 

Casein and albumen... , ' 1.0 Water.'/.,, . i,. ■■-'.:..>'■.'.■.. .v..;. .. '90.1 '" 

Sugar . . ....... .,. ...... 4.0 Flesh formers . ...... . . , . 1,0 

Grum. . ; . . . , , . , . „ . ... ..... . . . . . 1.5 Fat forraers . , . . . . ... . - . . . , 40 

' Wobdy,'.fib're . ■ , 2.5 Ac<iessone3'.''\ '. . .■. ' 4:''0", 

,'Mine'ral' matter , .'. . . ... . . . . , ■ 0.9 ,'■ ,' Mineral matter .,. . . . ',. , .' . : ■ 0.9 

The leaves of the turnip are of about the same value as the root, which is 
also true of neaiiy all the preceding. The following table gives the cOmpara- 
tively nutritive value of the different varieties of turnips : 
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Grains of nntritive matter 64 draclims of the Swedish turnip afford . . ... . 110 

Grains of nutritive matter 64 draclims of the stored garden turnip affoi'd . . 85 
Grains of nutritiYe ma,tler 64 draclnns of the Norfolk white turnip aff()rd- . 83 
Grains of nutritive matter 64 drachms of the common or white loaf turnip 

aibrd. ..v . . ... . .... so 

Grainy of nutritive m.i^ „ 

aifbrd,,'. , . . , .> ...... ....... - • • . . - ^ - , 

— f Sinclair's Hbrt. Glean., 'p, A06.) , 

FOOl) FROM LEAVES AND STALKS. 

This important portion of the food of .domestic animals, of which grass and 
hay are the type, is valuable, not only in furnishing essential accessory food, 
font it contains, as we^hall find hereafter/exceedingly nutritious and fattening 

principles'.'', ' ■ '■. ' . ':' - ,'■/'',"./':'■'„ 

Of the different varieties of this food, the most valuable are the various grasses, 
clovers, and staUis and leaves of the different leguminous plants. Of course, 
our limited space will not permit us to give an extended consideration of all 
these, and we must content ourselves with analyses and investigations of those 
most valuable and generally used, which are included in the various grasses 
and, clovers.. ■ ' ■ 

In dismissing the leguminous plants, it is worthy of remark that they are 
acknowledged by all writers and observers to be of considerable nutritive value. 
The following table, from analyses of EJinkop, Boussingault, and others, gives 
the appropriate composition of the green stems and leaves of some pf tjie legu- 
minous and other plants^ not ustiaUy cultivate^ for hay : 



02 



■p ^ 



!> 



Water...' 

Starch - 

Woody fibre 

Bug-ar ........ 

Albumen 

Griims, tfec..-----. 

Fatty- matter, , 

Piiosphate of lime . 



80. 00 

3. 40 
10. 3J 

4. 55 
0.90 
0.65 



■7.7. 
2,3 
13.0 



82.5 
4.7 
10.0 



77.5 
2.6 
10.4 



79.5 
3.8 
11.5 



86.0 
J. 3 
7.0 



2.7 
5.2 



0. 2 
2.6 



1.9 
7.6 



0.7 
3.6 
0.9 



1.8 
2.9 
1.0 



85.0 
1.5 
9.0 

0. 2 

1. 05 
2. 25 
1.0 



0. 1.9 



0.8 



82.0 

5.0 
7.5 
3. 5 
1.0 
0.5 



0.5 



The economical value of these will be found in the table appended to this 
article. . ' ' 

In the grasses and clovers are included the natural and most important foods 
of the animals especially under present consideration. It is, of course, impossible 
to investigate the comparative values of the hundreds of different species of 
grasses found in this country, and we shall be obliged, in this article, to speak 
of them under one general head, giving to the clovers, however^ a separate con- 
sideration. It is true of grass that it combines all the elements in its composition 
necessary to support the life and phj^^ical organization of all herbivorous animals 
in arperfectioh attainable from no other foods ; for in it are united not only the 
nutritions and fat-producing, but also the accessory and mineral elements. 

Grass varies considerably in its composition in its various species, and their 
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different ages. The following are the analyses of timotby and red-top at tile 
time of flowering : 



Timothy . 
, Reel-top. . 



S3 



70. 0 
71.0 



5.5 
3.8 



]2.5 
13.0 



03 



4.2 
4,9 



4.0 
3.3 



Ci5 



1.8 
1.5 



2.0 
2.5 



Or, economically : 

Timothy. 

Water . . . . ..•-*. . . . . 70.0 

Flesh formers, 4.0 

Eat formers ............... 9.7 

Accessories ............. ...... 14.3 



Bed-top. 

Water.... 71.0 

Flesh formers . v/. . . - . . 3.3 

Fat formers . . , .......... 8.7 

Accessories ...... ...... .... 14.5 



MinerM matter. , . 



2.0 Mineral matter......... 2.5 



These two species will serve for our present purpose as a type of grass, and 
in fact they are the most valuable of all for food. Grass is the most valuable 
for hay before it has ripened, or, in other words, gone to seed, and it is of 
primary importance, therefore, to secure it when its most valuable constituents, 
as sugar, starch, albumen, &c., are in th@ greatest abundance in the stalks and 
knaves, which is the time of flowering. 

This care is not the only essential, for on the process of making the hay de- 
pends almost entirely its value. Dr. Eobert B. I hompson, of Glasgow, Seot- 
lahd,' says of this fact : ^' It should be an object with the farmer to cut grass for 
the purpose of making hay at that period when the largest amount of mattei* 
soluble in water is contained in it. This is assuredly at an earlier period in its 
growth than when it has shot into seed, for it is then that woody matter prq- 
dominates—a substance totally insoluble in water> and therefore less caicu- 
lated to serve as food to animals than substances capable of assuming a soluble 
condition. This is the first point for consideration in the production of hay, 
since it ought to be the object of the farmer to preserve the hay for winter use in 
the condition most resembling the grass in its highest state of perfection. The 
second consideration in hay- making is to dry the grass tinder ^uch circumstances 
as to retain the soluble portion in perfect integrity." 

Hay is the most valuable, therefore, which is made perfectly dry in the shortest 
possible time and with the least possible bleaching for the experience of all 
observers is, that hay when cured with the least exposure to the sunshine and 
winds is much more valuable than that cured otherwise. 

Fattening cattle on hay alone is the practice of many farmers, and is not 
inconsistent with ecoDomy v/here hay is plenty and markets are distant. Animals 
usually consume, when fed with hay alone, not far from four per centum of their 
live weight daily,: and will gain, if properly cared for, nearly two pounds of 
flesh.: But' it is more desirable to feed the animals on not more than three per 
cent, of their live weight in hay, and an equivalent for the other one per cent, 
in Indian corn meal, or roots ; and the gain would exceed the other system in 
a greater proportion than the cost of food. 

It will be observed that the analyses of the timothy and red-top grasses were 
m3.de when they were in the green state. The following is their nutritive value 
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when made into hay, and also tliat of sopao other t\^ell-known species, as given 
bj 0- li. Flint, in his valuable work on " Grasses and forage plants." 



Name of grass. 



Sweet-scented vernal grass 

Meadow foxtaiL 

Tall oat grass 

Orchard grass - ... 

Orcliard grass, seeds ripe.. — . . 

Meadow loft grass 

Meadow barley grass 

Perennial rye grass 

Italian rye grass - - 

Timothy...... 

Annual spear grass — 

June grass. 

Rough-stalked meadow grass 

Grass from irrigated meadow . 

Grass from krigated meadow, (2d crop) 



o o 



.9 s 

f-i 



10. 43 
10. 32 
12. 95 
13.53 
23. 08 
11.52 
11.17 
11.85 
10.10 
11.36 
11.83 
10. 35 
9.80 
25.91 
10. 92 



c3 



3. 41 

2. 92 
3. 19 

3. 14 

1. 58 
3.56 

2. 30 
3.17 

3. 27 
3. 55 
3. 42 

2. 63 

3. 67 
6. 53 
2. 06 



.3 a 



43. 48 
43. 12 
38. 03 
44.32 
26. 53 
39. 25 
40. 68 
42. 24 
57. 82 
53. 35 
51.70 
43. 06 
40. 17 
32. 05 
43.90' 



36. 36 
3-3. 83 
34. 24 
33. 70 
43,32 
39. 30 
31. 67 
35. 20 
19.76 
26. 46 
30. 22 
38.02 
38. 03 
25. 14 
34, 30 



It is to be understood in the foregoing remarks that tlie average of circuiil- 
staiices has been considered, for, as it is well known, the composition of all 
plants is very materially affected by influences of soil, cnltivation, and tempera- 
ture, and plants grown on poor soil are poorer in nitrogenous, principles than 
those grown on a rich soil, as much as those grown in a wet season are less rich 
in fat-forming elements than those grown in dry seasons. 

The different clovers constitute, probably, as valuable food for cattle gen- 
erally as the true grasses, and for milch cows they excel in the principles essen- 
tial to an increased flow of rich milk. The analyses of the three important 
species used for both fodder and hay, substantially, as given by Einhof and 
Orome, are as follows : 



Eed cloyer. 


White clover. 


Lucerne. 


76.0 


80. 0 


75.0 


1.4 


1.0 


2.2 


13.9 


11.5 


14.3 


2.1 


1.5 


0.8 


2.0 


1.5 


1.9 


3.5 


3.4 


4. 4 


0.1 


0.2 


0.6 


1.0 


0.9 


0.8 



Water. 

Starch... — 

Woody fibre . - — 

■Sugar 

Alhumen .„-.. 

Extractive matter and gum 

Fatty matter.. 

Phosphate of lime 
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Or, economically : 





Eed clover. 


White clover. 


Lucerne, 


Water . 


76.0 


"80. 0 


■ 75.0 




2. 0 


■■:i.5' 


1,9 




3.6 


2.7 


■ 3.6 




17.4 


14.9 


18. 7 




1.0 


0.9 


0.8 



As with the hay of the true grasses, the dried clover is more valuable than 
the green, as shown by the following table : 



Flesh, formers . - - 
Fat formers - 

Accessories r 

Mineral matter.- 



Eed clover. White clover. Lucerne. 



22. 55 
44. 00 
24.00 
9. 45 



18.76 
40. 00 
30.00 
11. 24 



12.76 

33; 00 

36. 00 
13; 24 



All the above analyses of clovers were made at the time of the flowering, 
when the stalks and leaves contained their nutriment in the highest perfection. 

The value of clover is increased instead of diminished (as with the grasses) 
by a slo# process of curing : " It requires a longer time to cure it properly, and 
if exposed to the scorching sun it is soon injured even more thctn the natural 
grasses, since its succulent leaves and tender blossoms are quickly browned, and 
lose their sweetu ess in a measure, and are themselves liable to be wasted in 
handling over." Glover should be cut, therefore, while dry and free from dew ; it 
should be exposed to the sun only enougli to tlioroughly wilt it, when it should 
be formed into small cocks, and permitted to dry until fit to place in the barn. 

Tims the tetider and succulent leaves are secured in a form nearly resembling 
the green plant, which is a matter of vital importance in the economy of these 
species. 

In a brief summing np of the value of tlie different grasses as food, it is 
worthy of remark^ that in the dried state they furnish essential accessory food 
in conhexiOn with others more nutritive. • 

It is an axioni that no matter how nutritious the food giveii an animal is, there 
must he a sufficient quantity of it to satisfy the beast and produce the greatest 
results. 

If an animal iu fattening requires a certain amount of nutritive food, and that 
food is given it in a highly condensed condition or concentrated form— as, for 
instance, oil-cake— but a comparatively small quantity would be necessary to 
have the same value in bulk of hay. But that the food may be most perfectly 
exposed to the action of the digestive organs it must be of a bulk sufficient to 
stimulate them to exertion, and grass, in its various forms, seems 'particularly 
adapted for this purpose, for we find by the different analyses that the fat and 
flesh forming elements, althongh formed in desirable quantities, are exceeded by 
essential accessory food in a degree surpassing all other nutriments. 

Grass, then, in its ya,ri^^^^ as food of itself, but is of the 

greatest, utility as ^n auxiliary in the fattening of animals, for it gives bulk to 
the more nutritious foods used in fattening them, and stimulates the digestion in 
a inanner essential to its maximum perfection. It is worthy of observation that, 
although hay possesses the quality of both distending the stomach to its fullest 
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capacity and affording sufficient nourisliment to maintaia tlie animal, no otter 
food has this faculty, and this fact has caused it to be considered the standard 
of food for herbivorous animals in the various experiments of au^ 

FOOD FROM GRAINS Aj\D SEEDS. 

In this class are included not only some of the most valuable foods for the 
maintenance of animal life, but also those most esteemed as giving the highest 
amount of nutrition in a condensed form. 

ISTearly all the grains contain nutritious and fat-forming elements in the most 
desirable proportions, and some of them furnish the standard of food for the hu- 
man race. For instance, wheat contains in its composition all the principles 
necessary to maintain life, and beans contain a greater artiount of casein, or 
cheese, than milk itself. 

The grains* therefore, are of the highest value in the fattening of animals, but 
they must be used in connexion v/itli other food of a less nutritious nature, and 
it will be apparent hereafter which varieties are most valuable vf hen used 
together, and in what amounts they must be employed. 

It is true of nearly all grains that they are as valuable for food with their 
enveloping husk ground into meal with them, as when nothing but the clean 
grain is employed ; in fact, some authors affirm that the enveloping husks of 
some of them contain more nutrition than the grains themselves. However this 
may be, all cereals should be broken into the form of meal to be most nutritious, 
and a large percentage is added to their value by the process of cooking. 

This is accounted for philosophically by the following results of experiments 
by M. Eapsail, the author of Organic Chemistry," and M. Biot, of the French 
Academy of Sciences : 

1. The globules constituting meal, flour, and starch, whether contained in 
grain or roots, are incapable of affording any nourishment as animal food until 
they are broken. ... ,\ 

2 No mechanical method of breaking or grinding is more than partially 
■efficient. ' ' 

3. The most efficient means of breaking the globules is by heat, by fermenta- 
tion, or by the chemical agency of acids or alkalies. 

4. The dextrine, which is the kernel, as it were, of each globule, is alone 
soluble, and therefore alone nutritive. 

5. The shells of the globules, when reduced to fragments by mechanism or 
heat, are, therefore, not nutritive. 

6. Though the fragments of these shells are not nutritive, they are indis- 
pensable to digestion, either from their distending the stomach or from some ' 
other cause not understood, it having been found by experiment that coucen- 
trated nourishment, such as sugar or essence of beef, cannot long sustaiin life 
without some mixture of coarse or less nutritive food. 

7. The economical preparation of all food containing globules or fecula con- 
sists in perfectly breaking the shells, and rendering the dextrine contained in 
them soluble and digestible, while the fragments of the shells are at the same 
time rendered more bulky, so as the more readily to fill the stomach. 

It is with this theory and with these facts in view that the following analyses 
and comparative values of the different gr<ains have been made, after they were 
reduced to the condition of fine meal or flour. It will be observed m the anah^- 
ses that ail the grains contain a small per®entage of water. This is present in 
all the varieties unless they are sitbjected to a heat of 212° Fahrenheit ; but foi* 
our present purpose it is desirable that they should be presented as they exist 
in the natural ripened state. Th^ following table of comp;irative equivalents of 
the nutritive natures of the dilFerent grains and seeds, as 'gtren by Boussingault, 
will be found to nearly correspond to those contamed in the table appended to 
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this article. Wheaten fiour was assumed as tJbe standard, and placed at tiie 

value of 100, ' , ' , 



¥f^heat flour (good q[uality) 100 

Wlieat ....... 107 

Earley meal ........ . . . . ^ ^ . . . 119 

\BarIe7 .... . 130 ' 

Eye. --. ... Ill ■ 

Buckwheat.... , . 108 



Maize. 138 

Yellow peas .................. 67 

Horse-beans . ^ ; ,44: 

Wliite Fi'encli beans . . ........ 66 

.Rice;. ... ..'.J -1:71 

Lentils , . 57 



It must be borne in mind tbat tliis table present>s those in their mtfogenous 
Taiues, and tbat 100 parts of wheat lionr are Avorth 138 parts of maize, or 44 
parts of liorse-beans. Their fattening properties will be found to differ greatly 
from the above in the subsequent analyses. 

Wheat, from the great demand for it as the staple food of man, is of too much 
value to be used in fattening farm stock in most localities ; but in sections remote 
from markets, and where transportation is difficult, no food can be grown to ex- 
ceed this grain in feeding value. It is undoubtedly the most valuable of all the 
cereals, in combining in its composition not only the valuable fattening principles 
of some of the other grains, but also the nutritive elements that are essential in 
all'f()bds.' ^ . . ■ , ■ . 

The composition of wheat of average quality, with the greater part of the 
husks Removed, , is as fallows , ' , ■ 



.Water.;. ............ 14.3 

Gluten. 12:8 

Albumen. . . ................ 1.9 

Starch...., ...... 60=0 

„ Sugai-;'.. '.^.^ " 

Gum-.'....':...,...-:..-. ■ \^ 

Fat,. ..... .1.2 

Eibiie',. . . .. .,. .. . . : .■ . ■-, ......... ' ' 1.5 

Mineral matter 1 .2 



Or, economically : 
Water . . . . ... . . . . . 

Flesh formers . . - . - . 
Fat formers - - - . . - . 
Accessories . . . . . . . , 

Mineral matter . . - , . 



14.3' 
'14.7,' 
66.4; 
'■■■"3.4 
'■vl,^' 



The practical value of wheat agrees with the theoretical. As seen by the 
above analysis, the flesh-forming elements constitute about lS per cent, of the 
whole, and the fat-forming about 66 per cent.; the nourishment of the body i$ 
thus generously provided, and a large amount of carbonaceous material is given 
to cook it with. The wheat plant, like all others, is, of course, aifected by cir- 
cumstances of, soil, and temperature ; , that' which Is grown, on calcareous ' soils Is' 
notoriously richer in gluten than that : grown on others, as is also the case with 
that grown in warm climates in comparison with that gfov/n in colder. The 
time of cutting, also, influences the quantity and quality of the grain ; that which 
is cut a fortnight before it is ripe is found to be richer in gluten, and in fact in 
yield;,/ than that/cut vyhen; .fully ■, 'ripe. ■, ■■;; V; ,,,;'\, '„; ''; 

This is ;shown by Professor Johnson's experiments,* the results of which are 
as , ibllo'l^rs, : '''^ 



■ , ,Wlieii cut. ■ ." 


IN THE GRAIN, PFR CEKT. 


■FLOUK,,I^EE CEN^T; 




Fiour. 


: Shorts. 


■.Bran. 


;■ ; Water.. 


Gluten. 


20 days "before ripe 

JO daj'^s before ripe . 

Fully ripe . — L _ . _ , 


^■■-■74; 7 ■ ■/ 
■■■■72.2. 


V, ' 7.2-' ■" 
5.5 
11.0 


''■17.5 
13.2 
16. 0 


;■'■ 15.7'.' 
■■, J 5.. 5 ■ 

■",'15:9',, 


.',9..3'' ■■' 
9.9 
9.6 



* Johnson's liectures on Agricultural Chejnistry. 
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His expeiiments m evidently have been made on grain with all the Imsks 
xemoved, for tlie gluten only existed at tKe most at about 10 per cent, of the 
entire composition, wbich is notoriously less than that in grains with only a por- 
tion of the husks left which abound in nitrogenous matter. 

The most valuable of the cereals fpr fattening purposes, both from its compo- 
vsition and the profitable returns attending its culture, is; undoubtedly maize or 
Indian corn. Its analysis exhibits an abundance of fat-forming principles, and 
also a liberal supply of the nutritious. Its analysis is as follows : 

Water..;...----.----.,..--- 15.0 Or, economically : 

€rluten . - . . 11.0 Water -..--->....-----.--. . 

Starch . . . - ... V- - -r - ■ ^^-^ Mesh formers ^ . - - . . . . 

Bugar ......... - 1.0 Fat formers .............. 

Gum -V ^-3 Accessories. . 

I'at - ^ . . . 6.7 Mineral matter ,. ^ . - . . . . . . . . - . 

;ribre.'--.'..,-.......— ■S.O, ■ 

Mineral matter .... w . 2.0 

The same remarks will apply to this as to wheat and. the other cereals re- 
garding the influence of soils and cultivation on the composition of the grain ; 
but the above is the average of several analyses of common yellow Indian corn, 
in its ripe, dry state. 

Other varieties differ essentially in the amount of sonie of the constituents, as, 
for instance, the sweet corn contains not only a large amount of sugar, but also 
a more liberal supply of gluten ; aiid some of the flint corns are found to contain 
more starch and mineral matter^ but, a:s before remarked, the above wilt be fptind 
to exhil)it the average composition of this grain. ; 

The vital importance of cnxshing cereals before giving them to animals for 
food is most plainly manifested in rnaize, particularly when given to horned 
cattle. Each grain is covered with silicious coating that is impervious to the 
gastric juice, and must pass from the animal in an undigested condition. This 
is almost inevitably the case with ruminating animals, which swallow the grass or 
hay which constitutes the greater portion of their food in pellets or buaches, 
which are only passed to the first stomach, whence they return to the mouth of 
the animal to be ground up fine before they pass to the other stomachs and are 
digested. It is plainly impossible for most of the grains of corn, which are small, 
smooth, and detached, to be thus returned, and hence they pass the animal without 
conferring the slightest benefit. 

The comparative value of maize with other foods has been the object of much 
research by experimenters ; the results have been unanimously in favor of this 
grain before all others used for fattening animals. In our present system, the 
value which is given to this cereal in the appended table agrees pretty nearly 
with the practical and theoretical estimates of others. 

The stalks of the Indian corn are of great value for fodder, particularly when 
grown to feed in the green state ; they abound in sugar, and are of especial value 
when given to milch cows, as they not only greatly increase the q^uantity of 
milk, but also the (]_uality. 

Mr. Flint, in his work on "Grasses and Forage Plants/* says of the culture of 
green corn for fodder : '* The common practice with regard to this crop, which 
has already been partially stated, is to sow in^drills from two and a half to three 
feet apart, on land well tilled and thoroughly manured, making the drills from 
six to ten inches wide with the plough, manuring in the furrow, dropping the 
corn about two inches apart, and covering with the hoe. In this mode of cul- 
ttire the ■cultivator may be used between the rows when the corn is from six to 
twelve i v 'ihes high, and, generally, unless the ground is very weedy , no after cul- 
tivation ) 3 needed. The first sowing usually takes place about the 20th of May, 
and this is succeeded by other sowings at intervals of a, week or ten days, till 
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July, in order to have a succession of gToen fodder. But if it is designed to cut 
it up to cure for winter use an early sowing is generally preferred, in order to be 
able to cut it in warm weather, in August or early in September, Sown in this 
way, about three or four busliels of corn are required for an acre, since, if sown 
thickly, the fodder is better, the stalks" smaller, and the waste less." 

Meal in which are ground both the cob and grain is of about three-fifths of 
the value of that composed of the grain alone ; the ripe cob is only valuable in 
famishing accessory food, as the woody fibre and mineral matter of which it is 
principally coinposed contain no nutritive matter. 

The next most valuable of the cereals for fattening purposes is rye, and its 
nutritive elements are in valuable proportions witb the fat-forming, as will be 
seen by the analysis, which is as follows : 



Water ...... 13.00 Or, economically : 

Gluten. 10.79 Water 13.00 

Albumen. ... - . .. . . . . . 3.54 Flesh formers. . . . ... 14.33 

Starch ... ... ........ . 50.14 Fat formers - .... ... 55.81 

Gum . . - - - . ... 5.31 Accessories- . . . . . ....... . . . 14,81 

Sugar . . . 4.74 

■■Pat.-,:. ■ ■■ 0.93' 

Woody fibre. .............. 9.50 

Mineral matter . 2.05 



This grain, like wheat, furnishes valuable food for man, and in some localities 
constitutes the favorite diet, as in Germany, Russia, and other European coun- 
tries, where it is made into what is called black bread," which is exceedingly 
nutritious and healthful. It is valuable for fattening stock, but the demand for 
it is so great for other uses that its employment for this purpose is iinprofitable. 
Qf the profit attending the cultivation of this grain there is no doubt. Indeed, 
some pronounce it the most profitable of the nor tliern grain crops, but tliis state- 
ment may require modification. 

The dark color of the meal or flour of this grain is owing to the presence of 
the enveloping husks of the kernels ; if these are removed the flour is nearly 
SIS white and delicate as that of wheat. But the presence of these husks is 
desirable from the fact that they furnish not only valtiable accessories, but the 
bread is actually more nutritious ; for in these coy eririgs of all grains are con- 
tained much more of gluten and fat than in the kernels themselves. The objec- 
tion which many persons make to the flour iii which the husks are ground, 
namely, that the hard tissues that it contains excite^ an injurious irritation in 
weak digestive organs and cause diarrhoea, is not of sufficient importance to 
reduce the value of this food, and there is no good reason why it should not be 
used much more extensively than it is. 

There is but little difference in the values of rye and barley for fattening 
purposes. In fact the latter grain is in some districts the favorite, both in the 
.natural' and malt 'state.'' ■ _ /; .■ ■' ■ 

The composition of barley is as foilov\rs: 



Water ...... .............. 13.9 Or, econoraically : 

Gluten ... . . . . . . . . , : . , . > . . . 13,0 Water . . . . .;. . . ... , . . . . . . . 13.9 

Starch...... .............. 47^5 Flesh formers 13,0 

Sugar ... . ; . . . . . . . . . . . . . x 4.1 Fat formers ........... . . . . . 52.0 

Gum. — - . - - . ......... .... . 3.5 Accessories . . . . . .... . 16.9 

Eaf..., ....... ..... ... . 0.4 Mineral matter . . .......... . 4.2 

Fibre;.., ..'.. .,. '.v .'.,..^„. ■ 13.4 

Mineral matter ............ . 4.2 



Many experiments have been conducted both in Europe and this country to 
ascertain the relative value of barley and malt. Professor Thompson found 
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tliat 100 pounds of barley would producey by experiment, 34.6 pounds of milk, 
and IQO pounds of malt would produce 26.2 pounds ; and the same amount of 
each would produce relatively 7.66 pounds and 6.35 pounds of butter. These 
were used in connexion with other foods which were alike in different experi- 
ments. Professor Thompson remarks of these results : JBy the present mode 
of comparisottr^^^^t^ appears, that in every point of view malt is inferior to 
barley as an article of diet for cattle, as it gives less milk and butter, and di- 
minishes the live weight, instead of increasing it, which barley does under the 
same circumstances," Of the value of barley as a crop there can be no question, 
and its large returns, together with its valuable fattening properties, render it 
justly a favorite. The malt is used most profitably when given to milch cows. 
Dairymen in the neighborhood of cities secure the malt of distilleries for this 
purpose, and all agree in pronouncing it of great utility. 

Gats are of the least value for fattening purposes of all the cereals, and, un- 
like the others, the meal is most nutritious when made from the kernel alone. 
When made into bread, it possesses very great nutrition and excellence. It is 
rich in flesh formers, and consequently valuable for food for the laboring- classes, 
in furnishing elements contained in a- meat diet, which is not always attainable 
to them. This is particularly the case in portions of Europe, where it furnishes 
one of the principal articles of food. The composition , of oats, after most of 
the husk has been removed, is as follows : 

Water.-.. — ..... .... . 14.0 Or, economically ; 

Gluten and alhumen. . . , . . — 18.0 Water ... . . , . . . . . - ... . . ... 14.0 

Starch . ..... .... . . . . . . . . . . 39 9 Flesh formers . , . . . - . , , . - . . . 18.0 

Sugar............ 5.3 Fat formers 51.1 

' Gum^ . - - „ ■'2.8 Accessories ■ - . - '..14.7 

Fat - - . . L . . : . . . . . - - . . 5.9 Mineral matter . . . 2,2 

Fibre 11.9 ".■■^ 

Miherai matter . ....... 2.2 

It is a fact worthy of remark, that of 100 pounds of oats, two-ninths, or 
about 23 pounds, consist of husks, which are of no value as food, Oats are 
most valuable as food for horses, and in this country are used almost entirely 
for this stock. 

Buckwheat, although valuable for fattening purposes, is grown but little in 
this country comparatively with other grains ; and when it is grown, it is used 
most frequently as a green manure. We find in a preceding analysis the com- 
position of the green fodder of this plant. The composition of the grain when 
ripened is — 

Water . 14.0 Or, economically : 

G-luten . .... 9-0 Water .... . . . . . ... . , . , 14.0 

Starch 48.0 Flesh formers.. .... ........ :9.0 

Gum .................. 2.5 iFat formers........--..,.-. 52.1 

Sugar. . . . . - — 2.5 Accessories . . . . . . . .... . 23.3 

Fat. . 1,6 Mineral matter 1.6 

Woody fibre. 20.8 
Mineral matter 1.6 

The good returns, easy cultivation on poor soils, and ability to stand extremes 
of temperature, render this a desirable grain on the farm, and there is no reason 
why it should not occupy as, high a position as some of the other cereals. 

The next seeds in the economy of the farm are the leguminous, which are 
less valuable for fattening purposes than any of the preceding, although they 
contain a Larger proportion of nutritious matter than any of the cereals. The 
following table gives the composition (if the different varieties, as given by 
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Braconnot and Einhof, in Professor Jolinson's Lectures on Agriciiltural Chem- 
istry: ■ '. 



Constituents, 


Peas. 


Kidney beans. 


I'leld/beans* 


Lentils, dried. 


Water 


12, 5 


23.© 


15.6 




Husk,-....-..... 


as 


■■■■7.0 


10,0 


' ',18.7 




26. 4 


23. 6 


11.7 


38.5 




43.6 


43,0 


' 50. ,1 


32. 8 




2.0 


0.2 


2.2,, 


3.1 




4.0 


1.5 


6. 0 


6.0 


Oil and fat — ^ - . 


1.2 


0.7 










1.0 




' ""6.'9 






Or, economically : 


Water----,,.-. ...... 


12. 5 


23.0 


15.6 




Fiesii formers ...... ... 


26.4 


23.6 


13.7 


. ■ ', '38. 5' 




46.8 


43.9 


52. 3 






12. 3 


8.5 


16.0 


, 24. 7 


Animal matter ....... 


2.0 


1.0 


4.4 


. "0.9 



These analyses differ materially from those of tlie same seeds grown in tliia 
conntry. Wiietlier the difference is owing to the influences of soil or elimate, 
I am, of course, nnable to sa-y. Probably both have thek effect. The seeds 
in the following analyses were very dry and well ripened; : 



: Constituents. , 


Peas. 


Kidney beans, 


Field beans. 


Lentils, driod. 




14.2 


15.0 


14.9 


14.0 


Cas,ein, ........ ... .... ^ i ....... . 


23.1 


23.9 


24. 0 


' ■ 25.7 




.38. 0 


35 . T 


S5.7 


: ''MS 


Sug-ar . 


2.0 


2.1 


2. 0 


' 2.'1 




8.7 


.6.5 


8.7 


G.9 


Pat . ■ 


1.9 


2.1 


2.0 


2.0 




9.8 


9.8 


9.5 


12.5 


Mineral matter.- ... - - . . . , . 


2.3 


3.5 


3.2 


2.0 



Or, ecoiioniically : 



Water .....^ , — ^ 


.■■■14.2.' 


15.0 


14.9 


■ U.Q 


Flesb formers . . ... - - . . , ^ -V . - • . . . 


23.1 


23.9 


24.0 


^,'25;'7' 


Pat formers , . , - - ^ . . > . . 


41.9 


39.3 


39.7 


■' ■38,,9 


Accessbries- — . ...^ .u . . 


■■■ 18. 5. ■ 


18. 3 


, 18.2 


; ■■',18. 6 




2.3 


3.5 


3.2 


^ '^^ '■-2.^8 



For onr present purpose we will use the last analyses, both because they were 
made of seeds gi'owh in this country, and, like the other seeds, before considered, 
they were perfectly ripened and naturally dried. The casein in , the last an- 
dysis corresponds in nature to the legumen 

The only remaining food used for fattening animals is the cake composed of 
the hemp and linseeds, called oilTcake: With the great fattening properties of 
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tills cake all are acc[nainted. The composition of this cake, as giren hj Pro- 
fessor Johnson, is as follows : 



; Constituents. > ' 


English linseed 
cake. 


American lin- 
seed cake. 


Water ................. 


]0.05 
39.10 
22, 14 
11.93 

9. 53 : 

7. 25 


10. 07 
36. 25 
22.36 
12.38, 
-12.69 
6.35 








Husk.t 




Or, economically : 


Water .... .... _ 


10. 5 
22. 14 
51. 03 
9.53 
7.25 


10.07 
, 23. 26. 
48.63 
12.69 
6. 35 











These analyses, the only ones available to me at present, show not only valu- 
able fattening properties, but also rich nutritive elements, and establish this as 
one of the most valuable of the concentrated foods. 

We are now acquainted with the composition of the different kiiids of food 
used for animals, and it only remains for us to arrange them into a con- 
densed form and prepare tables of their comparative equivalents, to be able to 
ascertain the value of each, and also the kinds which may be used together the 
most advantageously. It is of course impossible to make any calculations re- 
garding the cost of the various kinds, as they vary in different localities The 
analyses of grass and hay, as they appear in the following table, are the results 
of averaging the analyses of all the species hitherto considered; they will prob- 
ably represent the constituents of the superior quality of English hay as grown 
in this country. 
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• Tahle of comparative eqmmlenfs^ prepared from the preceding analyses. 







g 


a, . 




^ !^ 






sh for 
tinds. 




perce: 
unds. 


ilentg 
super 






,, . ^ o 








Foods. 








nutritr 
in 100 


i> '0 








0 CO 

■a^ ■ ■ 


'■gee 








■ 








Irisli potatoes ..... ..... - - 


■-,"•"■*■. 


1. 4 


18. 9 


20. 3 








0.6 


D. 0 


7.2 


691.6 






1. 2 


/. U 


8.2 


607.3 






1. 0 


18. 8 


19. 8 


251.5 






no 
U: y 


tQ Pi 


14.5 


ooq. 0 






1. U 


■'';5.2'' 


/. ''6."2, 


GUO. 


Common wMte tiirnip ,^ . . . . ....... 


.- - T-r, --T^----' 


U. V 


3.3 


■ : 4. 2;, 


IJoO. 7 






"1 A 

1. u 


12. 6 


13.6 


367.6 






0. y 


7. y 


8. 8 


565. 9 


Spurry, (green) . .... ... . . .... 




2. 7; 




'5.0 


960. 0 






A O 
0. 


A 

4. 7 


4.9 


1016. 3 






I. y 


Of? 

2, 0 


.4.5 


1106. 6 








4. 7' . 


' 5. 4' 


,, 922. 


i.Ti^ 1 ;__ „ 




1 Q 

I. o 


2. 3 


4. 1 


1212. 1 


,/^. j_.-:Tn_^. _ jC _ sy^ti t 




1.0 


2. 7 


3.7 


1345. 9 


Green oats, (toaaer) . . 


•-- 


1 . 0 


8. ,5 


9.5 


,524.2 






/I A 

4. U 


9.7 


13.7 


363. 4 


Green red -top grass — 


... ... 


o •> 
O. 0 


8. 7 


12.0 


415. 0 






13. ^> 


30. 3 


49. 8 


100. 0 






2, 0 


3.6 


' ' .5.6, 


, 907. 1 


White clover, (green) . .J . ... 


- >-■-'.■-.. - 


1.5 


,2.7 


4.2 


1185.7 






1.9 


0. 6 


■ ' '5. 5 


' 905. 4 






22. 5 


18.7 


Al 0 
41. <<i 


320. 8 






18. 7 


40. 0 


' 58. 7 


84. 6 






12. 7 


38. 0 


: ' 50.7 


98. 2 




14.7 


66.4 


: ' ,81., 1 


61.4 






11. 0 


66. 7 


'77. 7 


64.2 






14! 3 


' ' ,55. S ; 


70. 1 


71.0 






13. 0 


52. 0 


65. 0 


76.0 






, 18.0 


51.1 


69.1 


72.0 






9. 0 


52. 1 


61.1 


■81.5 






23.1 


41." 9 


65.0 


76.0 






23.9 


39.3 


63.2 


'78.7 






24.0 


39.7 


63, 7 


78.2 






' 25.7 


38. i) 


64.6 


'77.0 






22.1 


51. 0 


73.,1 


68.0 






22.2 


'48. (J 


,70.8 


70.3 



A careful examination of tliis table, prepared from tHe best Englisli, Ameri- 
can, and German authorities, and a comparison of the monej valne of these 
articles of food, modified as experience may suggest, with their feeding value as 
here given, would be of immense benefit to the farmers, and save them thoosands 
of dollars, often injudiciously expended. 




SHOET HORN BULL "GENERAL GRANT." 
The Proptu^ of D. MeMiUan, jfenic, Ohio. 



SHORT-HORN COW" "LOUAN XXIII." 

The Property of D. McMillan, Xenia, Ohio. 
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ITS KISE, PKOGIIESS, AND NATIONAL IMPOETANCE. 



BY X. A. WILLARD, A. M., OF RERKIMER COUNTY, N, Y. 



THFv dairy bks become an important Ibranch of m It is rapidly 

spreading over new fields, and is engaging the attention of farmers in the west- 
ern, northwestern, and middle States, wherever the lands are adapted to grazing 
and there are springs and streams of living water. The dairy districts, though 
comparatively limited, embrace a larger area than has been commonly supposed. 

It is true, there are extensive plains at the sotith and southwest where the 
btisiness of dairying cannot be carried on, bat broad belts and, isolated patches 
of land are scattered over our vast domain, well adapted to grazing, and such 
lands, when taken in the aggregate, cover a wide estent^of territory. 

There are two causes that have been operating the past few years to stimLi- 
hite the development of this branch of industry, and have caused it to a -sume 
proportions that give it a distinctive feature of nationality. The first is a large 
and increasing foreign demand for dairy.prodiicts^;^ is the American 

system of " associated dairies/' now brought to such wonderful perfection that 
the business can be readily introduced into new sections with all the ease and 
certainty of success ill producing the qualities attained in old dairy districts. 

The foreign demand for cheese, it is believed, will be permanent, and exporta- 
tions from year to year must largely increase, since the finest American grades 
are acknowledged to be equal to the best manufactured abroad, while tlie cost 
of production is so much less as to render competition with European damt^s an 
easy matter on our part. This fact alone gives confidence to those about 
entering upon the business of dairy farming— that it will be remunerative and 

.^enduring. ■ ■ ■ , ■ ... " , ^ . ,'. . ^ ^ ■ • ' ' ; ' . 

In additiony as the texture and flavor ot cheese have been improved, a large 
borne demand has sprung up, which requires large quantiti^ meet its wants. 
It is believed by many that the home demand, for years to come, will more than 
keep ■.pace with^ increased ..production ; and home sales ' for • the . last :two' years,, 
would seem to prove that this view is not with^jut foundation. 

With a constantly increasing heme ■ trade and a reliable market abroad, no 
branch of farming to-day oSers prospects of better or more permanent remnnQra- 
tion than the, dairy.'. ^ ■ , ' ; ' 

/ "'COMMENdEMENT' OF CHEMISE DAimYING AS A SPE'CIALTY— tTS m,STG)RY, ETC..^^ 

The history of American cheese dairying has never been written, and perhaps 

, a brief glance", at; its,,, ri,sq ,,and,\prpgress will ■■not, b ,'„„■„ , ,„■;, 

.■'Cheese' making began in Herkimer county. New. -Tork,. more than fifty yearS' 
asro ' For upwards of twenty .years its progress was slow, ^and^ the business was 
deemed hazardous' by the majority of farmers, who beheved that oyer-production 
was to be the result of those making, a venture npon this specialty. The tact, 
however, gradually became apparent that* the cheese makers were rapidly bet- 
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teriiig their condition, and outstripping in wealtii those who were engaged in 
grain raisiDg and a mixed liusban dry. 

About the year 1830 dairying became pretty general in the towns of Herki- 
mer county north of the Mohawk, and some years later spread through the south- 
ern district of the county, gradually extending into Oneida a,nd adjoining coun- 
ties. Up to this period, and for several years later, little or no cheese was shipped 
to Europe. It was not considered fit for market till fall or winter. It was 
packed in rough casks and peddled in the home market at from five to eight 
cents per pound. All the operations of the dairy were rude and undeveloped ; 
the herds were milked in the open yard; the curds were worked in tubs and 
pressed in log presses. Everything was done by guess, and there was nO order, 
MO systenci, and no science in conducting operations. 

In 1B40 the value of the d^iiy products of New York— butter, chqese^ and 
milk— was estimated by the United \States census returns at $10,496,021, and 
in all the States at $'33,787,008. Some idea of the comparative increase will 
be found when it is knoAvn that the value of the butter products of New York 
alone, in 1865, was more than $60,000,000. 

From 1840 to 1850 cheese began to be shipped abroad, the first shipments 
being inaugurated under tlie auspices of Herkimer county dealers. 

In 1848-'49 the exports of American cheese to Great Britain were 15,386,836 
pounds. Much of the cheese manufactured this year was of poor quality, and 
British shippers claimed to have sustained .heavy losses. There was a more, 
moderate demand the following year, and prices fell off a penny a pound, vary- 
ing, from fair to strictly prime, from 6 to 6 J cents for Ohio, and 6 to 6f for New 
York State, The exports in 1849—50 were 12,000,000 pounds, and continued 
to vary, without importajnt increase, for several years. From September^ 1858, 
to September, 1859, the exports of cheese to Great Britain and Ireland were 
only 2,599 tons, and in the following year, for the same corresponding period, 
they were increased to 7,542 tons. 

During the early part of the year' 1860, Samuel Perry, of New York city, a 
native of Herkimer, and one of the earliest operators in the cheese trade, endeav- 
ored to control the market, purchasing the great bulk of cheese manufactured in 
the country. He was possessed of great wealth, and had for years enjoyed the 
confidence of dairymen, and being liberal and straightforward in his dealings, he 
was enabled to secure the dairies by contract, makiog his purchases at from 9 
to 10 cents per pound. Then commenced the exportation of American cheese 
on a scale hitherto unknown in the history of the trade; and to him belongs the 
credi't of opening up a foreign market for this "class of goods.'* The exporta- 
tion of cheese from New York to Europe during 1860 was 23,252,000 pounds, 
which was increased on the following year to 40,041,000 pounds. 

About this time (1860) the associated dairy system began to attract attention. 
Several fiictories were in operation in Oneida comity, and were turning out a 
superior article pf cheese. The system had been first inaugurated by Jesse 
Williams, a former living near Rome, in that county, and was suggested from 
mere accidental circumstances. Mr. Williams was an experienced and skillful 
cheese maker, and at a time when the bulk of American elicese was poor. His 
dairy, therefore, enjoyed a high reputation, and was eagerly sought for by deal- 
ers. In the spring of 1351, one of his sons, having married, entered upon farm- 
ing on his own account, and the father cDntracted the cheese made on both farms 
at seven cents per pound, a figure considerably higher than was being offered 
for other dairies in that vicinity. When the contract was made known to the 
son, he expressed great doubt as to whether he should be able to manufacture 
the character of cheese that would be acceptable under the contract. He had 
never taken charge of the manufacture of cheese while at home, and never having 
given the subject that close attention which it neecss.arily req^uires, he felt that his 
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STicpess in coming up to tlie required standard ^^ould be a mere matter of chance. 
His father therefore proposed coming daily upon the farm and giving the cheese 
msiking a portion of his immediate supervision. But this would b(3 very incon- 
venient, and while devising means to meet the difficulties and secure the benefits 
of the contract, which was more than ordinarily good, the idea was suggested 
that the son should deliver the milk from his herd daily at the father's milk' 
house. Erom this thought sprung the idea of uniting the milk from several 
neighboring dairies and manufacturing ifc at one place. Buildings were speedily 
erected and fitted up with apparatus, which, proving a success, thus gave birth 
to the associated system of dairying now widely extended throughout the north- 
' ern /'States. ' • \ ' 

The system of associated dairies, during the last eight years, has been carried 
into the Mew England States and into the Canadas. It is largely adopted in 
Ohio, and has obtained a foothold in Wisconsin, Illinois^ Iowa, Kansas^ and 
other States. It is known abroad as tlie "American system of dairying," and 
its peculiarities are so well adapted to the genius of our people as to give it a 
distinctive; character of nationality. ' 

PROGRESS OF THE FACTORY SYSTEM IN THE STATE OF NEW YORK, AND 
CAPITAL INVESTED IN THE BUSINESS. 



The number of cheese factories in the State of New York at the commence- 
ment of the season 1866, is more than 500. The following table Will show the 
number of factories erected in the State each year^ since 1850 : 



Tear of erection. 


No. of cheese 
factor's erect- 
ed each year. 


Year of erection. 


No. of clieese 
factor's erect- 
ed eachy ear. 


1851;..,.:.,...........-,-..:' 


1 


I860 .........--...:.,........... 

1861-.-......-..-.--..-.- ..... 

1862.. ...... ...... 

1863 


17 

18 

■ 25 
111 

210 

' ■ 52 
: ,46 


1853 

1854 :-.,.......L....,..:..^... 


'"■"""4" 

2 
3 
3 
4 

■ 4 


1855,..-...- 


1864 


1856 ......... 


1865 ........ w. .:..-„...,.-.. 


1857: — 

1858 

1859'. 


1866. 

Total, April, 1866 


500 



The 000 factories will probably average 400 cows each, making a total of 
200,000 cows, which, at the low cash value of $40 each, give an aggregate of 

"$8,000,000.,, ■ 

The lands employed in associated dairying in New York cannot be less than 
a million of acres, which, at an average of $4=0 an acre, would amount to 
'S40,00,0;000. . . ; 

We give the following table, collected from official sources, showing the amount 
of capital invested in factory buildings, the number of hands employed at the 
factories, average number of cows delivering milk, pounds of milk, and pounds 
::\.'''r-':28l"''''';:^''''''' ^ ,; 
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of clieese made during the season of 1864, at 425 factories. The summary is 
made by comitieSr and is as follows : 



CQUiities. 



Allegany. 
Broome . - . . 
Cattalrangus - - 
Cayuga.... .. 

Chautauqua.- 
Chemung.--- 
Chenango. — . 
Cortland „ , . . 
Erie..,.. 
Essex .. 
Fulton .... .. 

Herkimer - - . - 
Jefferson. . - . , 
Lewis . 
Livingston- . . 
Madison . - . -- 
Montgomery - 
K'iagara.-.. 
Oneida..-. .. 
Onondaga . . . 
Orange ... . . . 

Oswego... . - . 

Ofcsegio .... .. 

8t. Lawrence. 
Stetibeii ..... 

SuUiyan . . . - . 
Tompkins.. .. 

Washington . . 
Wyoming.... 

Total..... 



a.® 



6 
1 
3 
1 

Jl 

3 
]9 



1 

2 
31 
78 
32 
'2 
34 
9 
1 
80 
4 
,20 
21 
35 
4 
1 
2 
2 
,2 
5 



425 



Cost of huild- 
ings and ap- 
paratus. 



117,000 

3,000 
8,000 
3,500 
43,720 
1,800 
54,556 
3(3,354 
18, 9:25 
3,500 
8,500 
79,975 
76, 858 
52,546 
1,200 
72,100 
33, 500 
225 
156, 084 
12,200 
57,583 
40, 100 
44,500 
9, 000 
175 
1,050 
7,200 
5,5,80 
14,200 



862, 931 



Persons em- 
, ployed. 



Males. 
9 
1 
6 
1 
27 
5 
31 
19 
13 
2 
3 
57 
101 
55 
4 
55 
17 
3 
135 
5 
54 
31 
40 
6 
3 
4 
5 
3 
10 



705 



Females. 
11 

2 

■ 7 
2 
24 
4 
41 
26 
22 
5 
4 
63 
77 
63 
. 2 
. 74, 
19 
2 
178 
6 
26 
. 38 
47 
9 
2 



11 

5 
11 



781 



1^0. of tows. 



1,395 
500 
1,474 
270 
3, 003 
107 
6, 505 
5, 000 
2, 248 
1,000 
800 
11,499 
14,088 
12, 084 
68 
11,635 
3, 250 
36 
27, 146 
825 
5,837 
6,815 
7,055 
1,375 
31 
235 
1,5S0 
■■■■■ 450. 
2,245 



128, 526 



Pounds of 
milk used. 



1,006, 445 
643,510 
192,730 
837,550 

6,423,689 
764,850, 
17,917,494 
13,714,985 

4,128,380 

2,648, 657 

'32^157^583' 
32,618,713 
^3,531,746 



33, 037, 450 
,5,747,902 



70,414,328 
2,631,304 
9,962, 949 
13, 450, 857 
15,455,43? 
2,348,322 



3,237,512 
461,696 
4,343, 153 



307,677,242 



From the foregoing statistics it would not be practicable to deduce genei-al 
results to sliow the relative products and profits of manufacturing in the several 
counties, since some of the factories were in operation only part of the season. 
A better estimate can be made from the following statistics, gathered from the 
I^ew York State census returns, showing the operations of 133 factories selected 
from the whole number, and working through the season of 1864. The tables 
were made up and published in the Tribune soon after the i^eturns were com- 
pleted, and for convenient reference the factories are numbered from 1 to 133, 
inclusive. 
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TuMe sTiowing ilie capital invested in buildings, persons employed in mamifac- 
turing, number of cOws, season of beginning and closing operations, potmds 
of milJc and pounds of cheese, at 133 different factories in various parts of 
the State of New Yorh, for the year IS^^, 



Persons em- 
ployed. 



$2, 500 
5, 500 
5, 000 
3, 120 
3, 500 
2, 000 

2, 500 

3, 000 

4, 000 

3, 000 

4, 000 

2, 600 

3, 683 
2, 460 
5,000 
5,000 

5, 000 
5, 937 

4, 500 
2, 847 

2, 400 

1, 000 

3, 500 

4, 000 

5, 000 
3,000 

2, 500 
4, 000 
4, OOO 



700 
2, 000 
5, 000 

2, 000 
2,500 
4, 000 
1, 500 
2, 1 56 
],500 
2,5:i8 
1, 000 

1, 000 
4,000 

3, 000 
3, 600 
2, 196 
3, OOO 

2, 500 
1, 500 
2, 500 

1, 500 

2, 550 
3; 000 

3, 500 
3, 300 

1, 000 

2, 500 
1,200 
2, 500 
5, 000 

2, 000 

3, 000 
5, 000 
3, 000 



420 
475 
350 
508 
520 
375 
350 
550 
500 
450 
380 
415 
400 
400 
700 
600 
800 
550 
900 
400 
534 
851 

1,100 
460 
448 
400 
475 
690 
600 
450 
309 
300 
325 
540 
,750 
625 
325 
425 
325 
480 
450 
319 

1,200 
850 
600 
327 
750 
580 
400 
580 
400 
425 
700 
600 
730 
460 
625 
300 
550 
900 
450 
500 
850 
600 



May 5, 1864 
May 10,1664 
M,iy 3, 1864 
May 2, 1864 
June 28, 1864 
Aprilll,l864 
May 2, 1864 
April 18, 1864 
May 10,1864 
Aprill4, 1664 
April 5,1864 
April 27, 1864 
May 9, 1864 
May 10,1864 
May 11,1864 
May 9, 1864 
April 9, 1864 
May 26, 1864 
April 10, 1864 
April 19, 1864 
May 14,1864 
May 8, 1864 
April 15, 1864 
April 21,1864 
May 24,1864 
Slay 12,1864 
Mar. 15,1864 
Mar. 9,1864 
May 15,1864 
April 26, 1864 
May 19.1864 
May 28, 1864 
May 27,1864 
April 20, 1864 
May 1, 1864 
May 9, 1864 
May 11, 1864 
May 3,1864 
May 11,1864 
May 9,1864 
May 1,1864 
April 22, 1864 
May 1, 1864 
April 10, 1864 
May 22, 1 864 
May 3,1864 
April 14, 1864 
May 11,1864 
May 10,1864 
May 11,1864 
May 10,1864 
May 2, 1864 
April 25, 1864 
May 20,1864 
April 18, 1864 
May 5, 1864 
May 19,1864 
May 3, 1864 
May 16,] 864 
April 22, 1864 
April 25, 1864 
April 12, 1864 
April 4,1864 
April 7,1864 



Nov. 
Nov. 
Nov, 

Oct. 
Nov. 



Nov. 
Oct. 
Oct. 
Dec. 



Nov. ■3,1864 

. do 

Nov. 1, 1864 
Oct. 10,1864 
Oct. 15,1864 
Nov. 18,1864 
Nov. 12il864 
Oct. , 31,1864 
3, 1864 
1,1864 
15, 1864 
29, 1864 
1, 1864 

do 

Oct 20,1864 
Oct. 28,1864 
Nov. 10,1864 
Oct. 31,1864 
1,1SG4 
29, 1864 
■22, 1864 
10, 1864 
Nov. 15,1864 
Nov. 7, 1864 
Nov, 25,1864 
Dec. 1,1864 
Dec. 30,1864 
Dec. 18,1864 
Oct. 29,1864 
Oct. 31,1864 
Oct. 8,1864 
Oct. 22,1864 
Nov. 1,1864 
Oct 15,1864 

do...... 

Nov. , 1,1864 
31,1864 
7,1864 
28, 1864 
31,1864 
1, 1864 

do 

Nov. 15,1864 
.... . do...... 

Oct 22,1864 
Oct 23,1864 
27, 1864 
5,1864 
1,1864 
5, 1864 
1,1864 
25, 1864 
5, 1864 
1, 1864 
2, 1864 
15, 1864 
4, 1864, 
1, 1664 
.... . do...... 

.... - do 

Nov. 5, 1864 
Nov. 4, 1864 
Nov. 23, 1864 
Nov. 5,1864 



Oct, 
Nov. 
Oct. 
Oct. 
Nov. 



Oct 
Nov. 
Nov. 
Nov. 
Nov. 
Oct 
Nov. 
Nov. 
Nov. 
Oct 
Nov, 
Nov. 



1, 192, 730 
1, 436, 192 
1, 178, 553 
1, 408, 832 
842,693 
1, 40.3,356 
1,154, 504 
1,755,000 
1,012, 692 

1.171, 911 

1. 172, 590 
1,227, 7B6 
1, 162, 252 
1,124,485 
1,481,740 
1,9S2, 801 
2, 076, 340 
1,717, 600 
2 • 067, 399 
1,261,119 
1,]22, 844 
2, 458, 633 
2, 648, 657 
1,502,723 
1,728,169 
1, 367, 266 
1, 760, 000 
1,764, 119 
1,418, 351 
1,327, 074 

493,866 

598, 756 

747, 393 
1,282,621 
1, 700, 000 
1, 636, 644 

505, 600 
1,033,485 

765, 388, 
1,244,428 
1,306, 144 

872,378' 
3, ,977, 720 
2; 369, 112 
1, 376, 964 

839, 824 
1,902,295 
1,379,871 

994, 730 
1, 379, 871 

994, 730 
1,507,373 
3, 079, 262 
1, 397, 076 
2, 024, 503 
- 1,235,000 
■ 1, 700, 653 

899,254 
, 1, 738, 437 
, 2, 772, 188 

1, 566,872 
' 1, 703, OVO 

2, 824, 179 

' 2,: 046, 083 I 
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Madison ...... 


65 


3, 200 


2 


2 


400' 


April 12, 1864 


Nov. 


'7, 1864 


1,356, 000 


135, 621 




C6 


1,600 


2 


3 


350 


April 25, 1864 


Oct, 


25, 1864 


1, 220, 000 


122,105 




67 


3, GOO 


2 


3 


575, 


April 20, 1864 


Nov. 


1, 1864 


, 1,200,000 


120, 000 




68 


1, 000 


1 


3 


450 


May 1, 1864 


Oct. 


20, 1864 


705,990 


70,600 




69 


3,000 


4 


2 


575 


April 22, 1864 


Oct. 


28, 1864 


1, 880, OflO, 


199, 400 




70 


2, 500 


3 


3 


650 


May 21, 1864 


Nov. 


15, 1864 


' 2, 265, 543 


225,341 




71 


2,300 


1 


4 


400 


April 18, 1864 


Nov, 


4, 1864 


1, 175, 117 


115, 175 




72 


g, 500 


2 


2 


325 


May 23, 1864 




do.- 


975, 625 


98, 101 


73 


3, 400 


3 


2 


500 


April 16, 1864 


Nov. 


10. 1 8(?4 


1, 473, 6! 9 


147, 361 




74 


5, 000 


2 


3 


450 


June 6, 1864 


Nov. 


7, 1864 


1, 308, 069 


134, 161 




75 


3, 000 


2 


2 


340 


April 11, 1864 


Nov. 


1,1864 


990, 589 


103, 640 




76 


2, 400 


2 


2 


380 


May 2, 1864 


Oct. 


22, ] 864 


, 849,852 


86, 556 




77 


1, 800 


2 


2 


450 


May 27, 1864 


Oct. 


17, 1864 


826, 282 


86,156 




78 


1, 800 


2 


2 


- 583 


May 1,1864 


Oct.' 


'31,1864 


1, 639, 910 


164,875 




79 


4, 000 


3 


7 


1,000 


April 20, 1864 


Nov. 


], 1864 


3, 027, 943 


295, 115 




80 


2, 000 


2 


2 


350 


April 25, 1864 


Oct. 


25, 1864 


802, 500 


78. 000 




81 


2, 000 


2 


2' 


300 


May 2, 1 864 


Oct. 


22, 1864 


802,359 


75, 000 




82 


2, OOO 


2 


o 


400 


April 11, 1864 


Nov. 


10, 1864 


1, U00-, 000 


100, OOQ 




83 


1, 200 


2 


3 


400 


April 25, 1864 


Oct. 


24, 18*34 


850, 0()0 


82,534 




84 


3, 000 


2 


3 


425 


April 18, 1864 


Nov. 


1, 1864 


1, 3^9, 330 


135,858 




85 


2,600 


2 ■ 


3 


650 


April 11, 1864 


Oct, 


31, 1861 


1, 665, 621 


166,585 




8G 


2,100 


2 


3 


350 


April 8, 1864 


Oct. 


29, 1864 


1,028.799 


102,392 




87 


2, 000 


2 


4 


6U0 


April 14, 1864 


Oct. 


1, 1864 


1, 670; 000 


167, 730 




88 


3, 500 


2 


5 


900 


Aprilll, 1864 


Nov. 


20, ] 864 


•2,227,295 


222,678 




89 


1,500 


1 


2 


350 


April 18, 1864 


Nov. 


15, 18G4 


1, 059, 579 


102, 350 




90 


1,000 


1 


2 


300 


May 1,1864 


Nov. 


1, 1864 


832, 252 


81,123 




91 


5, 000 


1 


3 


530 


May 3, 1864 


Oct. 


29, 1864 


1, 419, 251 


141,645 




92 


4,000 


2 


3 


525 


May 20, 1864 


Dec. 


18, 1§64, 


1,866,917 


181, 082 




93 


4, 000 


2 


4 .■ 


500 


April 1, 1864 


Dec. 


1, 1864 


2,020,409 


264,161 




94 


2,500 


2 


3 


400 


April 5, 1864 


Oct. 


29, i864 


709,908 


68, 431 




95 


2, 000 


1 


1 


400 


April 12, 1864 


Nov. 


20,1864 


915,562 


55,000 




96 


1,500 


1 


^ 2 


350 


May 11, 1864 


Nov. 


1,1864 


1, 777, 500 


180,000 




97 


3,400 


2 


4 


725 


April 17, 1864 




do.... .. 


1,883,004 


180, 000 




98 


2,500 


2 


3 


550 


May 1, 1864 




do...... 


1, 484, 443 


184, 721 




99 


3,000 


3 


3 


550 


April 4,1864 


Oct. 


31, 1864 


1,746; 784 


173, 691 




100 


3, 000 


3 


3 


, 400 


April 29, 1864 


.... . 


do 


1. 416, 750 


]30, 545 




101 


3,000, 


2 


3i 


325 


April 28, 1864 


Nov, 


1, 1864 


'745,692 


78, 976 




102 


3,000 


3 


■ .2''' 


675 


April 18, 1864 


Nov. 


12, 1864 


2, 177, 920 


208,260 




103 


2, 400 


2 


2 


350 


April 25, 1864 


Nov, 


5,1864 


1,114„238 


107, 805 




104 


1,800 


2 


2 ^ 


430 


April 4,1804 


Nov. 


30, 1864 


1, 331^ 048 


128, 045 




105 


3, 000 


2 


5 


500 


April 18, 1864 


Nov. 


10, 1864 


1,440; 590 


144, 059 




106 


1, 500 


2, 


2 


400 


April 25, 1864 


Nov. 


1,1864 


1, 184, 591 


121,701 




107 


3, 300 


2 


2 


480 


. do...... 


Oct. 


29,1864 


1,318,412 


129,604 




108 


5, 000 


2 


3 


700 


April 11, 1864 


Oct. 


31, 1864 


1, 900,000 


185, 000 




109 


2, 200 


2 


2 


420 


April 20, 1864 


— . . 


do 


1, 453, 352 


136, 606 




110 


3,000 


2 


3 


575 


AprU 1, 1864 


Nov. 


30, 1864 


2, 051, 688 


204,025 




111 


3, 2(30 


1 


3 , 


400 


May 1, 1864 


Nov. 


1, 1864 


1, 331, 304 


123, 734 






,2, 200 


o 


2 


475 


.... - do...... 


Oct. 


1, 1864 


1, 400, 000 


97,700 




113 


2,000 


2 


1 


500 


June 13, 1864 


Oct. 


15, 1864 


800,000 


88, 888 




114 


2, 500 


2 


3 


500 


April 15, 1864 


Oct. 


3, 1864 


488, 2oo 


46,476 




115 


1, 000 


1 


2 


300 


April 19, 1864 


Sept. 


29, 1864 


382,804 


35,009 




116 


2, 000 


2 


2 • 


400 


April 15, 1864 


Oct. 


15,1864, 


1, 443, 032 


142, 500 




117 


2, 500 


2 


1 


350 


May 25, 1864 


Nov. 


15, 1864 


803,718 


84, 662 




118 


3, 50O 


2 


4 


600 


May 12, 1864 


Oct. 


29, 1864 


1, 714, 269 


165, 180 




119 


2,700 


2 


1 


375 


April 7,1864 


Oct. 


15,' 1864 


1, 117,873 


110,365 




120 


1,600 


1 


2 


350 


April 15, 1864 


Oct 


22, 1864 


1, 137,948 


119,784 




121 


2, 500 


1 


3 


300 


May 16,1864 


Oct. 


1, 1864 


515, 430 


51,543 




122 


2,000 


1 


3 


400 


May 10, 1864 


Nov. 


2,1864 


1, 215, 165 , 


126, 625 


OtsegO' , 


123 


4, 200 


2 


4 


500 


April 1, 1864 


Sept. 


1, 1864 


1, 226, 700 


136, 300 




124 


3, 000 


1 


2 


500 


Mar. 9, 1864 


Dec. 


12, 18G4 


1, 749, 974 


172,894 




125 


3,000 


2 


2 


400 


April 25, 1864 


Dec. 


6, 1864 


1,446.871 


137,886 




126 


2 000 


2, 


2 


500 


Apiii j y, ioo» 




nn 1 OCA 


1, 140. 000 


T 1 /I c\f\r\ 
±i1, UIHJ 




127 


3^ 200 


2 


2 


260 


.... . do 


Oct! 


31, 1864 


881 ; 539 


86, 533 


St Lawrence ..... 


128 


3, 000 


1 


2 :. 


375 


May 17, 1864 


Oct. 


23, 1864 


], 107, 373 


109,518 


TompkinB........ 


129 


1, 200 


3 


7 


900 


May 2,1864 


Nov. 


3,1864 


2. 871, 042 


302, 215 




130 


3, om 


2 


2 


400 


June 8, 1864 


Nov. 


2, 1864 


' 820, 803 


84,142 


131 


3, 000 


2 


3 


600 


May 31, 1804 


Oct. 


29, 1804 


1, 243, 469 


125, 664 




132 


3,000 


2 


2 


350 


May 15, 1864 


Oct. 


25, 1864 


990,000 


100,000 




133 


2, 500 


1 


2 


505 


April 25, 1864 


Nov. 


12, 1864 


1,139,121 


120, 205 
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The above statistics present tlie following aggregates: Cost of buildings and 
apparatus, $378,187 ; persons employed, (males,) 258 ; persons employed, (fe~ 
males,) 362 ; number of cows used, 67,034; pounds of milk used, 187,822,83^ ; 
pounds of cheese made, 18,943,435 ; average number of pounds of milk for one 
of cheese, 9.915 : pounds of milk to a cow, 2,802; pounds of cheese to a cow, 
283 ; value of cheese a:t 20 cciits ptt pDrad; $3,788,687 ; average value ef cheese 
to a. cow, $56 ,52. ■ ' ' ■ , ,.' 

The prices at which cheese sold in 1864 ranged from 10 to 30 cents, and av- 
eraged about 20 cents. 

The quantity of salt used to 100 pounds of cheese was reported from 377 fac- 
tories. In 101 of these the amount used was 3 pounds ; in 87, 2 J pounds ; in 
51, 2^ pounds ; in 40, 2 7-10 pounds ; in 19, 2 4-5 pounds ; in 9, 2 pounds, and 
in 6, 5 pounds. The least quantity used was .3 of a pound. In Limburg cheeses 
the quantity was much greater, ranging from 14 to 17 pounds 

It would be proper to remark that since 1864 considerable improvement has 
been made at many of the ffictories, in securing a better quality and larger quan- 
tity of cheese from a given quantity of milk. 

In comparing the quantity made per cow, as deduced from the foregoing sta- 
tistics, with that made in family dairies, it should be remembered that the facto- 
ries are not in operation during the whole milking season, and therefore due 
allowance should be made on this account. These statistics are of interest? and 
will be found of great value, as comparisons can be made of the product of cows 
in different parts of the State. 

COST OF MANUFACTURING CHEESE TN FAMILIES, ETC. 

In many counties of the State fiimily dairying is still largely in practice, and 
in order to compare the two systems understandingly, it will be well to make an 
estimate of the i|3tual cost of manufacturing cheese in families, after the ordinary 
method — say from a dairy of forty cows — -together with the care and marketing 
of the same. We estimate from the point when the milk is in the vats, putting 



values, &c., on a gold basis : , 

Original cost of cheese house, including tables, &c $410 00 

Vats and heater ^ 50 00 

Press, hoops, curd knife, &c - 40 00 



500 00 



Annual interest on original outlay . $35 00 

Dairy-maid, say half time, for nine months, including board - - - . — - 60 00 
Man's time about the dairy, turning cheese, &c., say average of one 

hour each day, for nine months— 25 days, at $1 ............... . 25 00 

Annual cost of filel and its preparation for vats and curing room . - . . 15 00 
Man's time boxing and marketing cheese, including team, say two days 

per month-— IS days, at $1 50 ....... 27 00 

Annual wear and tear of dairy utensils and keeping buildings, &c.,in 

repair 15 00- 



$177 00 



Forty cows, averaging 500 pounds of cheese per cow, gross amount, 20,000 
pounds; cost per pound for manufacturing, 9 mills ; thirty cows, 15,000 pounds, 
say 11 mills; twenty cows, 10,000 pounds, 17 mills. 

It will be seen, then, that the cost of barely manufacturing cheese in single 
dairies will average a little more than one cent per pound ; and this sum, for the 
most part, is the actual cost in cash paid out, for we have not taken into account 



m 
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the general care and pupervisioii necessary in the raaniifacture and curing of 
cheese, which cannot be entrusted to domestics, but must daily occupy the time 
and attention of the proprietor or some member of his family, who has something 
beyond mere wages to stimulate to action. And here it may be proper to ob- 
serve that one of the inconveniences which is widely felt among dairymen/results 
fronl the difficulty of obtaining careful and reliable hands for the man^gem^nt 
of the dairy. If it is desirable to make first class cheese, that will command in 
market the highest price, all the operations of manufacture must be performed 
by tried and skillful hands, hands that can rarely be obtained for hire, and wlien 
obtained commanding comparatively large wages, 

Now as cheese making is an art which must be learned like other trades, and 
as most of its operations are performed by females, the dairy farmer may be said 
to have, for the most part, nothing but apprentices in his employ; for when hi^ 
dairymaid has been carefully tatight the trade, she marries, and is at once lost 
to 'him,. ' 

This scarcity of skilled cheese makers is severely felt throughout the whole 
dairy region, necessitating the farmer and his family > and more especially the 
female portions, to arduous labor; taxing their strength to a degree that tells 
heavily on health and constitution. The result is, that persons prematurely 
aged and with broken health are more freg[uently found in a dairy region than in 
other farming communities. 

The introductipn, within a few years past, of improved dairy apparatus has, 
it is true, lessened the labor of cheese making; but the business still demands 
the same skill and careful oversight; the want of one or relaxation of the other 
resulting not only in immediate loss, but exerting a damaging influence upon 
the reputation of the dairy. , 

There is no desire to say one discouraging word of a business which has added 
so much wealth to the country, and in which those who are enr^aged generally 
prosper, and soon become independent in worldly goods, but tne truth must be 
told, nevertheless. Wealth has its advantages, but its price should be kept in 
view, and if overtasked muscle, incessant care without relaxation, and, finally, 
disease, is to be the patrimony of wives and daughters, its charms, to say the 
least, are very much diminished. 

A point of some moment to those engaged in cheese making is high skill and 
perfection in manufacture. It is not deemed necessary to enumerate all the 
reasons why this does not generally obtain. The fact is patent that choice 
cheese is made by a comparatively small number, rather than the majority of 
dairymen. 

Even among those noted for producing a strictly prime article, the process of 
manufacture, as well as other work of the dairy, is at times hurried and neg- 
lected, and must be necessarily so from the nature of things. It does not pay 
to keep an extra force on hand to take the place of those who may be disabled 
by accident or sickness, or who from other causes are obliged to suspend work. 

Occasional periods of farm labor, too, demanding immediate and pressing 
attention, occur more or less frequently ; the result of which is imperfect cheese, 
which must be marketed as such and at corresponding prices. 
/ One or all of these ca,uses have been in operation in every dairy, and must 
continue to occur from time to time. What the losses from this source may be 
through the year depends of course on the many and various circumstances that 
have controlling influence in each particular case. We have known it to be 
ial'ge enough, in many instances, to cover the whole cost of manitfacturing the 
entire cheese of the dairy for the year. 

Dairymen are conversant with these facts, and they are points to be consid- 
ered, and should have their proper bearing in making up our estimate of the two 
systems. 
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Ai)VANtAGES OF THE FACTORY SYSTEM. 

The advantages claimed for tlie factory system are, superior quality, uniform-' 
ity, higher prices, saving, by buying at wholesale, such materials as salt, bandage, 
amiatto, boxes, &c., and, finally, relieving the farmer and his family from the 
drudgery " of ' the'MM'lifetttre and cute of ■■■■'cheese: '"■■■■;"■"■ ' ■■ ; ■ 

It is not pretended that a better quality.of cheese can be made at the factory 
than in families, but that it is quite as fine as the best, and therefore above the 
average of that manufactured in small parcels. We have enumerated some of 
the causes that conspire to depreciate the quality of cheese when made in single 
dairies; these are not present in the factory system* 

The agent or superintendent makes it his business to sec that all parts of the 
work are properly performed. He employs skillful workmen, and his interest 
and reputation are at stake, prompting him at all times to do his best. He 
knows that neglect or mistakes will not be tolerated, and the desire to satisfy 
persons interested, in order to secure their patronage, stimulates him to make 
every exertion to build up and sustain a reputation lor *'fine goods." He has 
every convenience at hand for manufacturing to advantage and making the busi- 
ness a sole employment. He is not liable to be disturbed by other matters 
which might serve to call his attention away from time to time, to the prejudice 
of the immediate work at hand. 

The same rule must hold good with him as among those engaged in other pro- 
fessions and arts; for he who gives his whole attention and energies in a certain 
direction is likely to become more skilled, and arrive nearer tb perfection in his 
calling, than he who is striving to do many and diverse things at the same time— ^ 
more especially in cheese manufacture under this system, as a high degree of 
skill is expected, and jealous and interested eyes are daily watching and noting 
every short-coming. Uniformity and fine quality are more likely to obtain 
under this system, and whatever progress can be made towards irapfovement 
will naturally develop itself more rapidly here than among persons scattered 
over a broad extent of country, and who are so occupied with a variety of work 
as to have little time to spend in the improvement of any one particular branch. 

The factories, so far as we are acquainted, have acquired a high reputation 
for fine quality and uniformity. 

At some of these establishments we have seen a large number of cheeses, 
making in the aggregate more than a hundred thousand pounds, so uniform in 
appearance, as they lay on the tables, that the most practiced eye could detect 
scarcely any difference in their manufacture. Such a quantity of cheese uniform 
in size and quality will usually command a higher price in market than that 
of single dairies, from the fact that in the latter an allowance is always made 
by the purchaser for unequal or imperfect cheese. 

We have alluded to some of the causes that operate to increase the price of 
well made factory cheese over that of private dairies. Another may be added, 
the saving of time, trouble, and expense in purchasing. The whole quantity 
made from six hundred or a thousand cows can be bargained for and bought in 
the same time and at no more expense than a " twenty-cow dairy." This item 
amounts to a considerable sum in the aggregate, as experts are employed by the 
principal commission houses in cities, by shippers and dealers, to select and 
purchase cheese, under salaries ranging from $500 to $1,000 per year. Others, 
again, get a certain percentage on what they buy. These sums, of course, 
come out of the producer, and hence by so much must depreciate the price of 
cheese. 

We come now to consider the most important advantage to farmers in this 
union arrangement. It is the relief from the drudgery of cheese making, and 
the constant care and attention necessary in properly curing and fitting the 
cheese for market. It would be difficult to estimate this in dollars and cents. 
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since liealtli enters into the account more largely tlian is generally suspected. 
It is believed, and we speak advisedly, that the old method of cheese making 
has done more to injui-e the health of women in cheese dairying districts than 
any other cause. Much of the work about the dairies ought to he performed 
by men ; but too often the manufacturing and most of the care of cheese are 
left wholly to females, overtasking their strength by hard and exhaustive labor, 
thereby laying the foundation of weakness and disease. 

As the same process has to be gone through with in manufacturing cheese, 
whether the quantity of milk be large or small, and as nearly the same time 
also is occupied, it will be seen that what requires the labor of a great many 
persons to do, when cheese making is divided up in families, can be accomplished 
with but few persons on the factory system— some five or six being sufficient 
to do all the work about an establishiiient manufacturing the milk of a thousand 
or more cows. 

OBJECTIONS TO THE FACTORY SYSTEM. 

The objections urged against cheese factories are, difficulty of detecting 
adulterated milk ; the carrying of milk to the factory, and liability of sour 
milk ; difference in quality of milk, arising from the manner in which cows are 
fed and managed; the loss of whey ; and the necessity of manufacturing the 
early and late made cheese in the family. These are the principal objections 
urged by dairymen. As the milk is measured at the factory and each credited 
with the amount daily furnished, it is evident that, when there is a considerable 
quantity, a dishonest person could add water, and thus increase the number of 
gallons. Such cases have occurred, and the individuals cheating have been 
summarily expelled from the association. We know of no instrument or me- 
chauical device that will detect j with perfect reliability, watered milk, and 
therefore a watchfulness pn the part of the superintendent, and the exclusion 
from the association of persons of doubtful honesty, are the only means of 
meeting the difficulty. 

Some object to the labor and trouble of carrying milk to the factory, and the 
necessity of keeping regular hours for its delivery under all circumstances of 
weather, &c., since no delay at the factory can be made for the milk of a single 
dairy without hazarding the acidity of a large quantity^ — at least that contained 
in one vat— besides deranging in some degree the regular factory work. Others 
contend that, having the milk, the cheese can be made by the family with but 
little more trouble and labor than that of carting the milk, while one's own time 
and convenience can be studied at pleasure, and the cheese be at all times under 
immediate control., 

Without extra care and cleanliness as to the pails and milk cans there is lia- 
bility of sour milk from time to time, which, of course, would not be received 
at the factory, as milk only slightly acid would damage that with which it came 
in contact. The milk cans for carrying the milk, it may be observed, are some- 
what difficult to cleanse and to keep sweet; and the confinement of the milk 
and its agitation while being carried in hot weather, render it susceptible to 
change, especially if there be the least taint of acidity about the cans. 

Dissatistaction often occurs at the factory with regard to the condition of milk, 
the superintendent being certain that the milk is slightly and perhaps percepti- 
bly changed, while the farmer stoutly insists that it is perfectly sweet; and he 
goes home in no pleasant mood, complaining that his cans were not perfectly 
cleansed, laying the fault of the sour milk upon some member of his faniily, or 
disbelieving that the milk was changed. If the milk is not received at the 
factory, it is a loss to the stockholders. Hence it will be seen that more or less 
trouble is brought about on this account. I^ot unfrequently bad feeling is en- 
gendered on the part of the farmer and his family, and he withdrawB from the 
association. 
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Anotlier Gbjection is urged, and witli some apparent reason, tliat the quality 
of milk; varies witli different persons, according to the manner in which the 
cows are supplied v/ith food and are managed throughout the geason. It is con- 
tended that clean, sweet, upland pasture, an abundance of food, and plentiful 
supply of pure water, cattle wintered well and receiviog careful treatment in 
eYery respect, will produce ate ^9^^ J^^^^^^ 

cheese can he made, than when the reverse is practiced* And yet the poor herd 
that has been wintered improperly, that is pastured on the coarse herbage of 
low lands, with general bad treatment on the part of the owner, is credited ac- 
cording to the quantity furnished on an equality with the better herd. It is 
not easy to se0 how this can be remedied without excluding such from the asso- 
ciation. , ■ . ■ , ■ , 

Then there is the loss of whey, which is regarded by some to be an important 
item in pork making, or as a feed for cows— for the wljey is the property of the 
person who runs the factory; but even were it given the farmers, there is the 
trouble and expense of carting it home. An objection is also urged against the 
system, that in fall and spring, when the cows are " comiug in" or being dried 
off, the quantity of milk is too small to be carried with profit to the factory ; 
that the family butter is to be made; that it pays better to take off the cream 
for butter and turn the skimmed milk into cheese; and that, therefore, as the 
factory does not do away vf holly with cheese making in families, cheese appa- 
ratus and implements are necessary; and if the spring and fall cheese are to be 
made at home, the other portion of the dairy may as well be made there also. 
Tliis objection could be partly met by setting tire milk and taking off a part of 
the cream and desiivering the milk every other day, or at longer intervals. 

"We hare now presented both sides of the question, and are prepare^i to ad- 
vance another step in the discussion, which brings us to — 

THE ORGANIZATION, SELECTION OF FACTORY SITES, ETC. 

Cheese factory associations are organized in neighborhoods of ten or a dozen 
or more farmers. 

When it is proposed to start a factory, if enough are found willing to turn iii 
their dairies, so as to make a fair start, say 300 cows, a committee is appointed 
to look further into the matter, to visit factories, and get all the information on 
the subject that can be had. The favorable report of the committee bSing had, 
they then organize, choose directors, and adopt some general rules or plan for 
the guidance of the association. The next step will be the selection of some 
experienced cheese maker as superintendent, and the plan for the erection of the 
factory building. 

Generally some pers@n proposes to put up the building 6n his own, account, 
and to manufacture and take care of the cheese at a fixed price per pound, de- 
manding a contract on the part of the farmers to furnish the milk of the requisite 
Qumber of cows for a certain number of years. 

The milk of about 400 cows, it is believed, is the smallest quantity that can 
be employed by the manufacturer (when cheese making is his sole business) to 
obtain a fair living compensation i or services, while the milk from a thousand 
cows can be manufactured at but little extra expense, comparatively. 

FACTORY SITE. 

In choosing the place for the erection of the factory buildings two requisites 
are sought after — good water and convenience of access and distance for the 
dairies furnishing the milk. The site, above all, should command an abundance 
of pure spring water. This is regarded by those who have had longest expe- 
rience at the business as imperative. 
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Even in family cheese making a considefable qiiantity of water is needed in 
various ways about the dairy, for curding milk, cooking the curd, aod keeping 
the utensils and buildings clean and sweet; but, for the factory, the quantity of 
water should be abundant and unfailing. It is usual to have a considerable 
stream of Water passing under the manufacturing room, so as to carry oft the 
drippings of whey and refuse slop, so that there be no accumulation of filth or 
taint of acidity hanging about the premises. 

When whey and slop are allowed to collect from day to day about the milk 
room, the stench at times becomes intolerable and must do great damage to the 
milk, which absorbs taints of every character with great readiness. Hence 
means must be taken to have all the refuse matter swept far beyond the premises- 
Some factories are being built where, dependence for water is placed upon 
wells of large capacity, but there are as yet great experiments to be tried. At 
all events it will be seer? that much more labor will be required, with greater 
liability to taints, than when spring water, passing in considerable sti^eams iindei 
the building, can be had, 

COST OF MANUFACTURE AT THE FACTORY. 

The cost of manufacturing cheese is, to the farmer, one cent per pound, ren- 
net, salt, bandage, annatto, and boxes, as well as carting the cheese to market, 
being charged to the association and paid by each dairyman in proportion to the 
quantity of milk furnished during the season. The whey, as has been before 
observed, belongs to the factory. All other exj)enses, including the care of the 
cheese while curing, &;c., is paid by the manufacturer. 

To run a factory using the milk of 600 cows will give constant employment 
to at least four persons, half or more of whom may be females. Before the war, 
when prices had not become inflated, the actual cost of manufecturing the miik 
from 600 cows was about $700 for the season. This sum does not cover inter- 
est on capital invested for buildings and fixtures, but was the amount- paid for 
labor, board, fuel, &c. 

From these data it will be easily estimated what amount of money can be 
realized from the business of manufacturing. Allowing that the 600 cows pro- 
duce, on an average; 400 pounds of cheese each, there will be in the aggregate 
240,000 pounds. The cost of a well-constructed factory will not be far from 

S3,ooG. , ■ ' 

We have then 240,000 pounds, at one cent> : 

Cost of running factory . . . . . . . . . ... .... 

Interest on buildings, &c. 

Annual wear and tear, or depreciation of property 



I^rofit/S a. ^^.'.■ •.k.. a. ..«..«••<........----. 1,200 



Now, for 300 cows, nearly the same expense would be incurred, and the factory 
account would stand thus : 

120,000 pounds of cheese, at one cent. . . - - . . . .... ... ... -> . . . . . , $1, 200 

Expense of running factory. . .,. . . .............. . . . $700 

Interest on capital inyested . .L. . .. ,.,..............>* 21C 

Annual depreciation of property . , . . . . . ............ . . . 200 

: ■ hiio 

.■'■profits:,...'.....'......- ^ : 90 



. .... $2,400 

$700 " 

210 
, 200 

1,110 
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We do not pretend to give the exact figures in the above estimate, but it will 
be seen that a factory manufacturing the milk of a less number than 300 cows 
will not be a very paying business, unless the manufacturer can have most of 
the work performed by members of his own family. 

THE.. MILK. , ^ 

When a factory is located in a neighborhood where all or nearly all the dairy- 
men are on one street, some one of the number may be employed to gather up 
the milk of the several dairies, and deliver it at the factolry. Neighbors living 
near each other may take turns, each delivering one day out of the week. When 
men are hired to gather up and deliver the milk for a neighborhood during the 
season, the price paid for such delivery is one dollar per cow. 

TREATMENT OF THE EVENING MILK. 

In cheese manufacture an important point to be considered is the proper man- 
agement of the evening milk, and to do this to the best advantage the state of 
the atmosphere must be observed at the time the milk is placed in the vats. 
The milk room should be cool, airy, and free from impurities. In hot and sultry 
weather much care and attention must be given to have the evening's milk well 
exposed to the atmosphere, and thoroughly cooled down before it is left at rest 
for tbe night. When there are large quantities of milk to be attended to in hot 
weather it will be better to spread it thinly over a considerable surface, rather 
than deeply, as in filling the vats the temperature of the evening's milk should 
be so reduced that it will stand in the morning at about 62 or 63 degrees, and it 
should be reduced to at least 62 degrees before leaving it for the night. At the 
factories, where carrying the milk and mingling it together from several dairies 
has doubtless a tendency to hasten its acidity, there is more necessity for care 
and attention than in families ; or, rather, there is more danger of souring. 

It maybe proper to observe that the requisite degree of acidity in milk to the 
time of setting ifc with the rennet for a cheese is imperfectly understood by the 
generality of cheese makers, and must be learned by well and carefully con- 
ducted experiments. It is not possible to make so good a quality of cheese from 
milk recently drawn from the cow, or fro^ any milk that has been kept too sweet, 
as from milk that has acquired proximate acidity — that is, after the ordinary 
method of cheese manufacture. Neither will it be possible to obtain the greatest 
quantity of curd from the milk so manufactured. Such milk will require a 
treatment of sour whey, which will be considered under its appropriate head fur- 
ther on, 

At the factories, it is believed there is more danger from too much acidity than 
otherwise, since there are many causes to hasten that condition of the milk which 
are not present in family dairies. In the factories it is usLial to cool the even- 
ing's milk to about 60 degrees, by letting in water between the Vats, by the use 
of ice, and by lifting and stirring the milk. This, under all circumstances, is, or 
should be, attended to. The lifting or stirring of the milk, and exposing it to 
the atmosphere, not only serves to cool it down to the desired temperature, but 
also operates favorably on the condition of the milk fpr the production of fine 
cheese, since the stirring and lifting process allows the animal odor and impuri- 
iies to pass off more readily. If a considerable quantity of milk directly from 
the cow be placed in the vat and cooled down without proper exposure to the 
atmosphere it retains more or less of this taint, and more especially if the cream 
soon rises to the surface, forming a barrier to escape and holding it in the milk. 
We urge, then, that the lifting, stirring, and pouring of the milk, so as to come 
freely in contact with the atmosphere, is of material benefit. 
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Sorae idea may be had of tlie effect of tliis animal odor by placing milk re- 
cently drawn in a vessel where it is closely coniined and excluded from the air 
In a few hours it becomes fetid and putrid. In fiimily dairies too little atten- 
tion is given to this point in the treatment of milk. 

PKOZIMATE ACIDITY OF MILK FOR FINE CHEESE, 

The requisite acidity in milk for producing the best results in cheese manu- 
fsicture has not been treated by American writers on the dairy, and is very im- 
perfectly understood by most dairymen. 

Experienced cheese makers have observed the fact that milk which has been 
cooled down to a low temperature and kept very sweet, requires more rennet to 
form the curd, and when coagulated is longer in cooking, and often will not work 
down firm > but will be soft and spongy, forming what is termed a *' honey- 
comb cheese.'' Many times a superabundance of whey is retained and cannot 
be pressed out; this soon becomes sour and putrid; the cheese does not cure 
evenly, but goes on depreciating in quality until it reaches a high state of de- 
composition, giving off an offensive odor, and not unfrequently requiring an im- 
mediate removal from the shelves to the pig-pen. When cheeses swell and puff 
up the whey oozes out, carrying a portion of the butyraceous matter, changed to 
oil, and are saved with difficulty, and when saved, cannot be marketed at half 
the ordinary price of good cheese. 

The principal features of this character of cheese are given, that it may be 
Identified, and because large quantities are annually made, during spring anfl f^ill, 
many dairymen not knowing where the trouble, lies or how to obviate the diffi- 
culty. Now, this results from manufacturing from milk that is too sweet, and 
which should have been treated with sour whey. The use of sour whey in cheese 
manufacture, when the temperature of the evening's milk has been kept low, we 
deem of imperative necessity, if uniform cheese of firm quality be desired. It 
may be observed that milk should never have acquired sensible acidity at the 
time for setting with rennet, but should nevertheless be well on its way towards 
that point. By sensible acidity, we mean acidity that can be detected by the 
taste or smell. Some milk is more acid than other soon after being drawn from 
the cow, and often, ^/•6'^/<'/^ <^r«%'?z, will redden litmus paper, yet to the 
taste is perfectly sweet. The milk ffom cows fed with whey, or slop, is more 
acid than that from those which get nothing but grass on s>veet upland pastures. 
But if by chance or accident the milk is sensibly changed when about to be 
made into cheese it should be set at a, low temperature, and all the subsequent 
operations hastened as far as practicable. 

APPmCATION OF SOUR WHEY. 

/When the evening's milk stands in the momingat orbelow sixty-two degrees, 
the morning's milk may he added to it, anct at the time of putting in the rennet a 
quantity of sour >vhey should be added, and stirred into the mass, iii the propor- 
tion of two quarts whey for sixty or seventy gallons of milk. If the night's 
milk stands below sixty degrees a large quantity of whey may be used, and the 
quantity of whey always graduated according to the degree of sweetness of the 
milk. If the evening's milk stands at or above sixty-five degrees in the morn- 
ing, no sour whey need be used, as the milk is on its* way towards a change, or 
has acquired a sufficient acidity to render the nse of the whey not only iinneces- 
sary, but a damage, from excess of acid. 

When milk has not been treated with sour whey at the time of adding the ren- 
net, and there is difficulty in cooking the curd, it will be better to add to the mass 
while cooking, a sufficient quantity of sour whey to harden up the curd ; but it is 
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always better, wli en practicable, to use the whej at tlie time of setting the cheese, 
as, by that means, the coagulation is rendered more perfect, while more of the 
butyraceous matter is retained, and the cheese is consequently richer and of 
finer texture and flavor. 

When acid is used in this way to assist the rennet in its w^ork of coagulation, 
it passes off in the whey, and in pressing and in the cheese room, leaving the 
cheese sweet, mild, firm, rich, and of the finest texture. It Has none of the char- 
acteristics of cheese made from milk sensibly sour; as, in that case, it will be 
hard and retain an acid taste. 

In hot weather there will be no occasion to use the whey, unless the milk is 
cooled down with running water to a low temperature and so held through the 
night. We may remark here that it is presumed that the milk room, dairy uten^ 
sils, &;c., are kept sweet and clean ; for if otherwise, it will be useless to attempt 
uniformity of manufacture— for no degree of skiil inmanufacture can counteract 
all the damage done when the milk is constantly absorbing sour or putrid ema- 
nations, or where taints are received from unclean dairy utensils. 

The whey should be distinctly acid, about like that coming from a sweet curd 
in summer weather and standing twenty-four hours. If the weather be cool the 
whey must be kept in a warm atmosphere to acquire the requisite acidity. 

Milk treated as above with sour whey will produce curd that will be all that 
can be desired, which will work down evenly and without trouble, the cheese 
curing with a firm, compact texture, retaining more of the butyraceous matter, 
and having that mild, rich, pleasant flavor peculiar to first class chee,'?e. Atten- 
tion to this matter, and a little experience and observation in the use of the whey, 
will, we are convinced, work a marked improvement in the quality of spring and 
fall cheese, while at the same time it will add in quantity, and save that wMcla 
would otherwise go ofl* in the whey and be lost. 

SIZE OP CHEESE. , 

In starting a manufactory some little anxiety will be had in regard to the most 
suitable size of the cheese to be made. This doubtless must be controlled from 
time to time by the market for which the cheese is manufactured. The southern 
home trade prefers a medium size flat cheese — say from thirty to forty pounds, 
and pressed in fifteen, sixteen, or seventeen inch hoops. This style of cheese 
should be about five inches thick. For shipping to Europe there seems to be 
a growing demand for cheese of moderate size. The cheddar is now very much 
in favor for exportation— a cheese fifteen and a half inches in diameter and tv/elve 
and a half inches high, and when made smaller, in like proportions. Informer 
years cheeses weighing from one hundred and forty to one hundred and fifty pounds 
were in favor among the American dairies, but this size is now considered too 
large for the foreign trade, and a size not beyond sixty or eighty pounds in 
weight is more saleable. Small cheeses are easily handled, and in case of acci- 
dent, either at the factory or in carrying to market, the loss is not so great as in the 
larger cheeses. Some of the factories for several years past have been making a 
limited number of immense cheeses, weighing seven hundred or more pounds 
each, and the sales of such have beeain advance of the small size ; but it is be- 
lieved that for extensive sales, the market generally would regard them as objec^ 
tionable. Ready sales of small lots of these large cheeses could doubtless be 
made at an extra price, because, being rare, they excite more or less curiosity and 
induce purchases at the shop where they are cut and sold. But such cheeses 
are of no better quality than the smaller size ; they are more liable to be broken ; 
are too large for families that are in the habit of purchasing a cheese from time 
time, and therefore can never become popular for the general trade. 
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CG^T OF PRODUCING MILK IN OLD DISTniCTS. 

The question of tlie cost of producing milk should be determined on every 
dairy farm. The estimates should be earefally made and compared with the 
sales, and it will then be seen whether the business is profitable or not. We 
have entered upon an extraordinary phase ia the history of American taxation, 
and our necessary annual expenditures rausi, for years to come be greatly above 
those of the past. They must be met manfully, and wa,y& devised for providing 
for their extra calls on our earnings and profits. They cannot be met by poor 
herds and a shiftless and improvident mode of farming. 

The average annual yield of the cows must be brought up to six hundred or 
more pounds of cheese per he^d. We must learn the means of keeping more 
stock on a less number of acres, and at the same time supplying the herds with 
a greater abundance of food at a less amount of labor in obtaining it. 

It has been remarked by Liebig tliat cows driven long diatances to pasture, 
unless they get an extra supply of food, yield milk poor in casein or cheesy mat- 
ter ; the materials which would otherwise have formed that constituent of the 
milk being used in repairing the waste of muscles and other parts employed in 
locomotion. This fact is lost sight of by many farmers. Herds that are com- 
pelled to travel long distances for water, or which are occupied a considerable 
portion of the day in getting a supply of food, yield less milk, and of a poorer 
qufility, than when they can fill themselves quickly and lie down to rest and 
manufacture their food into milk. In administering food to milch cows the first 
consideration should be the maintenance of a healthy, robust condition. That 
secured, the increase and improvement of their milk may be realized by paying 
due attention to securing quiet among the herdsj aiid supplying the requisite fqa^ 
from which good milk may Ise produced. 

OLD DISTRICTS Ui\FAVORABLV AFFECTED.-^A FOREIGN MARKET NOW DEMANDED 

But it is claimed that there is one feature with regard to cheese associations 
that operates injuriously on the interests of old dairy districts. Cheese dairying 
is no longer a privileged business, narrowed down to a fevT places, where high 
skill in manufacturing ha^ built up an enviable reputation. It is opened up to 
many locvalities. What has been acquired by long years of patient toil, by 
science and experience, is at once opened to whole communities, where the art 
of manufacture is unknown. They pick ofi" the best cheese m bikers, they erect 
factories, and meet in the market on an equality. So long as dairying was con- 
ducted on the old system, this could only be done so slowly and gradually as 
not to influence the trade for years. Doubtless in this respect the fiictories a,ct 
unfavorably on those who would prefer to see dairying confined within narrow 
limits, fjfpA the f^ars that fhe business may be overdone are not altogether 
groundless. But the step has been taken, and it is too late now to look back. 
It remain^i for us to make a market sufficiently large to take all our produce. 
In what manner this can be done is obvious. The quality of American cheese 
must be improved, so that it will be sought after in all the markets of Europe. 
There is no reason why American factory cheese may not become as noted in 
its line as the wines of Johannisberg, the porcelain of Sevres, the sword blades 
of Damascus, or tlie shawls of Cashmere. We can compete with the dairymen 
of the old world as to prices, and when we shall be able to outdo thena in 
quality, a market for our "goods " is secured for all coming time. 

The business of cheese dairying is now assuming large proportions, and will 
increase rapidly under the stimulus of rapid sales, high prices, and the facilitiea 
offered f<?r manufacture under the factory system. How far this influx of busi- 
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ness is to influenee prices remains to be seen. Witliont a market in Europe, 
the supply, it is evident, will be so great as to glut the home trade and render 
cheese dairying unprofitable. It is true, nature seems to have hedged the dairy 
within certain limits. 

The immense plains of the west and south, as well as large portions of ibe 
middle States, are not adapted to dairying. The lands are deficient in springs 

ani streSs of living water ; the soil |g 5"f -^^^gl^- character that grasses soon 

run out, and pastures become brown and dried, or afford scanty herbage long 
before midsummer. 

These lands are better adapted to wheat and corn, or the production of beef 
or mutton and woob and hence will not naturally be employed for the dairy. 
But still there are large tracts of lands suitable for nailch cows, and should they 
be generally devoted to the dairy^ we may possibly find the annual supply of 
cheese so great as to sensibly affect prices. There is no question of more 
importance, none of more vital interest to the dairy nian, than this matter of 
market^a market that is enduring and remunerative. 

PERMANENCY OF THE SYSTEM. 

The questions have been frequently asked : Is the factory system destined to 
stand the test of years ? Is it to continue to prosper, or will it not soon break up 
and dairymen return again to the old order of cheese making ? In my opinion 
it is to live. The system is a progressive step, and all history teaches that 
when that is taken it is difficult to retrace it. 

Doubtless some may remember when the wool and the flax gro^vn on tbe 
farm were spun and woven in the family. We shall never return to that again, 
because we cannot afford it. They can be more cheaply manufactured by as- 
sociated capital, substituting the untiring arm of the machine for one of living 
muscle. The flesh and blood of our wives and daughters are of too much con- 
sequence to be worn out by this ceasdess toil, when the spindles and looms 
driven by steam or water power can relieve them of the burden at a fraction of 
what it costs in home manufacture. Why, then, should a neighborhood of dairy- 
men do the work of cheese making in families, employing many hands, when 
it can be performed equally well by half a dozen persons in a well constituted 
factory? 

Progress is a law of nature. From the earliest dawn of creation there has 
been a constant scries of impi'ovements in progress. Geology reveals that the 
lower orders of sensitive beings gave way to those of higher grade, until the 
last result of physical creation was attained in the creation of man, whose im- 
provement, as a rational creature and an immortal soul, is still destined to be 
onward and upward. 

The inauguration of associated dairies is rapidly producing a revolution in 
old customs and heretofore fixed ideas. It teaches the important lesson that 
farmers can adopt successfully the same means that have proved so beneficial 
to the merchant, the banker, and the commercial man of the world. By a 
consolidation of interests, the dairymen of to-day can wield a powet and influ- 
ence never before reached. The vast capital in lands and herds is of a substan- 
tial and permanent character, while the aggregate product of the farms, annually 
amounting in value to millions of dollars, compels respect from those who would 
assume that the proper province of the farmer was merely to till the soil, leav- 
ing for others to divide the profits realized in marketing his productions. 

It has been suggested that an arrangement could be made by which leading 
European houses would take choice factory brands direct fi'om the producer, 
and advance, through an agent in New York, the stipulated price. Whether 
more could be realized in this way than by the present system, under which 



t48 



AGRICULTUEAX. EEPORT. 



the Gountiy buyer gets one commission, the house in I?Mew York another, and 
the shipper a third, is a matter that needs investigation. 

But the dairyman with his herd of fifty or one hundred cows, standing alone, 
has a circle of influence whose radius extends but little beyond his farm. He 
is, in a measure, at the mercy of corporations and speculators, who, by operating 
together, may fix prices and control the trade. When associated with oihers in 
neighborhoods, in towns, in counties, and in the State, he becomes formidable, 
and meets on equal terms the community of dealers with whom he is operating. 

BUTTER FACTORIES. 

Anotber feature springing out of the system of associated dairies, and of na- 
tional importance, is the production of butter at factories in connexion with the 
manufacture of cheese. Its importance will be more readily seen when it is 
known that the finest quality of butter can be produced under this system, 
thus avoiding immense losses resulting from a poor article, as manufactured in 
private families, together with the saving effected by turning the skimmed milk 
into cheese. It takes more skill and science to make cheese than butter. 
Cheese making is a chemical process; butter making is mechanical. 

The cheese makers are, as a class, inferior butter makers. Some have attempted 
to account for the poor butter in cheese producing counties, on the ground thj^-t 
no limestone region can produce a prime, article. They assert that soft water is 
indispensable in butter mannfacture. 

There are many errors afloat in the world — errors so old and so well estab- 
lished that they are difficult , td be overthrown. I do hot propose to argue the 
point, or to waste breath upon fine spun theories. Facts are Opposing forces of 
more power than words, and, with due respect to the opinions of others^ it is be- 
lieved that as nice butter can be made in the hard water districts as in the far- 
famed butter regions. But the cows must be good, fed upon old, sweet, rich 
upland pasture, with abundance of pure water, the milk and manufacture per- 
fect. Cows fed on beets and onions will not make good butter, even if it be 
-washed in the softest water. 

There are butter makers, even in the hard water districts of Oneida county, 
New York, who pack in Orange county pails, who manufacture specially for 
consumers in New York and Philadelphia, and whose butter is pronounced by 
conapetent judges equal to the best brought into those markets. I have seen as 
good butter made upon the black slate hills of Herkimer county. New Y^ork, as 
any in the soft water regions-^butter that would keep at least nine months as 
sweet as a nut and as nice as could be desired. These are facts. 1 have no 
theories to advocate, and Ho feeling in the matter further than stating the truth. 

The cheese makers have no conveniences for making butter ; they have no 
order nor system in managing the milk. Their milk is often set in a tainted 
atmosphere, in cheese vats, or mixed up with cheese utensils, and the butter 
therefrom has an unpleasant, and often a cheesy flavor. They do not intrust 
the butter making to careful manufacturers, but set their raw hands to the work, 
pack it in any kind of a tub that will carry it to market, and get the best price 
for it they can. A great deal of this butter soon becomes rancid, and is a nais- 
erable grease, unfit for anybody to eat. It is sold at comparatively low prices, 
and hundreds of thousands of dollars are thus annually thrown away. It is 
hard to remedy the evil on the old system of private dairies, since the farmers 
will tell you it wont pay to build a spring room and hire a skillful butter maker 
for a few tubs of btitter, spring and fall ; and even should he go to extra expense 
and care, it is not certain that the butter would sell any higher. The wife and 
daughters have more labor than they can attend to^ without slaving over the 
butter making, and so a great deal of poor butter goes to market. 
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The associated dairies have the means of remedying this defect, in the estab- 
lishmeat of butter factories in connexion with cheese nianufacture. Batter 
making at factories is of recent origin. It was inaugurated in Orange county , 
New York, about four years ago, and, in connexion with the manufacture of 
skim-milk cheese, has proved a success. A number of factories have been put 

in operation in that county, and the system, it is believed, will be , ^^doptjed to 

some extent throughout the whole dairy region. 

If the system can be gradually introduced and managed judiciously, it will 
prove a source of profit to the producer and a great blessing to consumers. 
There is danger, however, that too many in the cheese producing counties may 
rush thoughtlessly into the manufacture of skim cheese, and thus, by over- 
prodtiction of both butter and a poor character of cheese, make the whole thing 
a failure— that is, render it unprofitable. How far markets may be opened for 
the disposal of skim cheese remains to be seen ; tut it is evident that the great 
bulk of American cheese must be made of whole milk, or at least of milk that 
ha^ been but lightly skimmed. 

Dr. Vocclker's analysis of the best samples of English and American cheese 
shows that ours is about 2 J per cent, richer in butter than the English samples, 
the latter containing more moisture. Whether, therefore, we may be able to 
remove a portion of the cream and yet manufacture a nice, palatable cheese, 
equal to the best English cheddar, is for future experiments and skill in cheese 
making to determine. 

It is believed that as we progress in the science, great improvements will be * 
made in this direction, and a superior quality of cheese be made from milk not 
particularly rich in butter : but until the facts are fully established, and the pro- 
cesses of manufacture generally understood, there is danger of butter factories 
depteciating the standard of American cheese, by throwing upon the market a 
Surplus of the poorer grades. Though in favor of butter factories, and fully in the 
belief that the public necessities deniand them, in limited numbers, and that the 
system is an advanced step in dairy progress, there is necessity for caution, that 
we may not overdo the work and " get too much of a good thing " at ofice. 

This danger of an excess of butter and skim cheese factories will be more 
apparent when the comparative profits of the two systems, at present prices, are 
taken into account. 

In November, 1865, when in Orange county, I was told by Mr. Allison, su- 
perintendent of one of the factories, who had kept a record of work, that the 
average product during the season, up to October, from fourteen quarts of milk, 
wine measure, was one pound of butter and two of skim cheese. The cheese 
factories do not produce more than three pounds of cheese from the same quan- 
tity of milk. Now the average sale of factory cheese the past season (1865) has 
been only a little over 15 cents — call it 16 cents— and we have 48 cents as the 
value of the milk by that system. But by the other system, the average prices 
at which butter was sold in the fall would nearly cover that amount, leaving the 
two pounds of skim cheese as clear gain. These are the facts which serve as a 
basis for estimating the relative profits of the two systems. We may assume 
tliat a given quantity of milk will yield an equal weight of product by either 
system, but in one a third of the weight is in butter. To be exact, I suppose 
that by the Orange county system the milk is worked up more perfectly, or with 
less waste, and hence there is really a larger product by that system; but as 
some cheese makers claim to be able to work milk without much waste, the 
excess need not be named here. The cost of manufacturing butter and cheese 
combined is slightly in advance of manufacturing cheese alone, but the differ- 
ence is not so great as to be of much account. 

It will be seen, then, that the success of butter and cheese factories will de- 
pend upon the prices by which butter is to rule in the market above that of 
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clieese, and tlie facility in disposing of skim clieese. Last fall tlie Orange count j 
factories sold their butter at 70 cents, and their skim cheese at prices slightly in 
advance of whole milk cheese from the best factories of Herkimer and Oneida. 
But snch a condition of things may never occur again, and it would not be fair 
or safe to make these figures a basis for future operations. 

The dairy region has been trying to make a finely flavored, high-priced cheese, 
such as wiir sell in the markets of Great Britain along with improved English 
Cheddar, at 84 to 112 shillings per hundred— that is, from 20 to 25 cents in gold. 

Some of our factories, during the last two years, have come up to the required 
standard, and American cheese now stands equal to any manufactured in the 
world, I am in receipt of a letter from the London agent of one of the oldest 
and largest cheese dealers in Great Biitain, saying that he had just sold, at 
wholesale, December 23, 1865, some of the Oneida fancy factory make at 84 
shillings. That is not bad; and when we can prove to our English customers 
thcit we are able to supply them with the best cheese, they will take of us from 
fifty to one hundred millions of pounds annually and pay us well for it. But 
we must not get back on a poor grade, and lose the reputation we have labored 
so hard to obtain. These points should enter properly into the consideration of 
this subject, with those contemplating a change to butter and skim cheese 
manufacture. 

The advantages of butter making on the associated dairy system over that of 
private families are very great. In the first plan a uniform product of superior 
character is secured. Every appliance that science, or skill, or close attention to 
business is able to obtain is brought to bear upon the manufacture, and prime 
quality necessarily follows as a result. If you could assume that, in a neighbor- 
hood of one hundred families, each was .possessed of the skill and conveniences 
of the factofies, and that each would give the subject the same close attention, 
there doubtless would be no difference as to quality of product j but such a state 
of things rarely exists.; , 

Again, the factories are able to obtain a larger price, because it costs t:he dealer 
no more to purchase of the one hundred dairies combined, than it would of an 
indlYidual dairy, and the uniformity and reliability of the product does not entail 
the losses that are constantly accruing in different lots on account of inferior 
quality. The factories, too, relieve the farmer and his family from a great deal 
of drudgery, and unless the work is to bo done by members of the family who 
cannot be employed profitably at other labor, it is a matter of economy to have 
the butter or cheese made at the factory; since what would employ a hundred 
hands scattered over the country, is performed in the same time by three or four 
when the milk is worked up together at one place. 

The only serious complaint against the factory system is in hauling the milk. 
This has been obviated, in many instances, by establishing a route of milk 
teams, where the milk is delivered for the season by the payment of a, small sum. 
The associated system, applied to butter making, has all the advantages, and 
will do as much for the improvement of butter as it has for cheese ; and no one 
at this day will deny that in the latter it has brought about a wonderful impro ve- 
ment. The butter making department can be easily applied to cheese factories. 
There need be scarcely any alteration in the buildings. A spring room, cheese 
room, and butter cellar must be added, but these need be but small and cheap 
structures. The spring room is to be provided with vats or tanks for holding 
the water. They should be sunk in the earth in order to secure a lower and 
more even temperature of tlie water, as well as for convenience in handling milk. 
The vats should be about6 feet wide, and from 12 to 24 feet long, arranged for 
a depth of 18 inches of water. There should be a constant flow of water in and 
out of the vats, so as to secure a uniform temperature of the milk after it has 
been divested of its animal heat. The milk is set in tin pails, 8 inches in diam- 
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eter b J 20 inches loBg, each folding about 15 quarts of milk. As fast as the 
milk is delivered, the pails are filled to the depth of 17 inches and piunged into 
the water, care being taken that the water comes up even with or a little above 
the surface of the milk in the pails. The temperature of the water should be 
from 480 to 56^. 

A vat holding about 2,000 qiia^^s of milk should have sufficient flow of water 
to divest the milk of its animal heat in less than an hour. Good pure milk will 
keep sweet 36 hours when thus put in the vat, even in the hottest weather. 

When milk is kept 36 hours in the water, nearly all the cream will rise. Some 
claim that it all rises in 24 hours or less. The time maj be varied, according 
to the quality of cheese it is desired to make. That being determined, the pails 
are taken out, the cream dipped off with a funnel-shaped cup, having a long up- 
right handle. The milk then goes to the cheese vats for making skim cheese, 
and the cream is either churned sweet or is placed in the pails and returned to 
the water, where it is kept until it sours. Sour cream makes the most butter, 
and sweet that of the nicest flavor. When the milk is churned sweet, the but- 
termilk may be put into the vats with the milk for making skim cheese, and 
hence there will be no loss. 

The old notion that cream cannot rise through a depth of milk gres^ter than 
seven inches, it is believed, is an errur. The Orange county farmers say they 
can get as much cream by setting in pails on the above plan, as they can to set 
the milk shallower in pans, and the cream is of better quality, because a small 
surface being exposed to the air, there is not that liability for the top of the 
cream to get dry, which has a tendency to fleck the butter and injure its quality. 
Desiring to test this matter, 1 took glass cream jars, on which were gradtiated 
scales, and set milk of the same quality at different depths, from two to eighteen 
inches. The depth of the cream was always in proportion to the quantity of the 
milk. Mr. Jones, of Utica, the inventor of the floating thermometer and a new 
hydrometer for testing milk, also tried the experiment, and the same result inva- 
riably followed. Hence I conclude the Orange county butter makers are right. 

The great secret in batter making, it seems, consists in attending to the fol- 
lowing points : 1st, securing rich, clean, healthy milk — milk obtained on rich old 
pastures, free of weeds ; 2d, setting the milk in a moist, untainted atmosphere, 
and keeping it at an even temperature while the cream is rising ; 3d, proper 
management in churning ; 4th, washing out the buttermilk thoroughly, and work- 
ing so as not to injure the grain; 5th, thorough and even incorporation of the 
salt, and packing in oaken tubs, tight, clean, and well made. Cleanliness in all 
the operations is of imperative necessity. Judgment and experience in manipu- 
lating the cream and working the butter must of course be had. 

When the butter department is to be added to cheese factories already built, 
about a third of the cost will be in pails, two of which are required for every cow 
from which milk is delivered. To build a butter and cheese factory combined, 
of capacity for 400 cows, fitted up with the necessary machinery complete, the 
cost is estimated at ten dollars per cow. It will hardly pay to build and run a 
factory for less than three hundred cows, and it is not desirable to have the 
number of cows above a thousand. 

In the working of any new system, practical men always desire statistics of 
results. I have seen the statement of receipts and expenditures of the Wallkill 
factory, Orange county, for the year 1865. The quantity of milk receiyed from 
April 1 to December 1 was 627,174 quarts, of which 27,308 were sold at a little 
above seven cents per quart, leaving 599,866 quarts to be made up into butter 
and cheese. The product was as follows: 31,630 pounds of butter, 81,778 
pounds of skim cheese, 5,908 pounds of whole milk cheese, 2,261 quarts of 
cream, sold at 19 6-10 cents per quart, and 1,561 quarts of skim milk, at If 
cents per quart. 
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The net cash receipts, after deducting transportation and commissions, were 



as follows : 

For pure milk sold. ^ . - ... $1, 926 22 

skim milk......... .... 24 02 

biitter........... .-...--....V...-.-.. ........... 13,344 21 

skim cheese... . , — ... . - ~ . - - . .V- 11, 659 08 

whole milk cheese - , , 1, 065 44 

2,261 quarts cream 443 33 

hogs fed upon whey - - - 446 24 

buttermilk and sundries - - 207 49 



Making a total of - - • . 29, 116 03 



The expense account was as follows : 

For labor. $1, 476 40 

fuel...-. - 79 96 

cheese boxes . — 653 17 

20 sacks salt...- 89 25 

rennet, bandage, &;c . - - - . ... 483 55 

carting cheese -. -1 273 10 

hogs...... .... ...... — 179 90 



3, 235 33 



This gives an aggregate net receipt of $25, 880 70. 

From these statements it appears that the butter averaged 42 J cents per 
pound, the skim cheese 14 j cents, and the wholemiJk cheese 18 cents per 
pound, while the average amount received on the whole quantity of milk was 
4j^ cents per quart The expenses of the factory were a little over half a cent 
per quart. 

From a recent report of average sales of cheese from the New York and Ohio 
factories, it appears that 15^ cents per pound is all that has been obtained by a 
majority of the best wholemilk cheese factories dtiring the year 1865, and the 
comparative profits may be thus stated : 

Fourteen quarts of milk, making 3 pounds of cheese, (at 15 J cts.,) 46j cents; 
deduct cost of manufacturing, boxes, &c., 6 cents— leaving 40 J cents. 

At the butter and skim cheese factory, 14 quarts of milk, at 4y^q cents per 
quart, amount to 57f cents ; deduct cost of manufacturing, &c., 7 cents, and we 
have a difference of 10 cents in favor of the butter and skim cheese on every 
14 quarts of milk* 

It may be asked how do the butter and skim milk factories compare with 
those dairies where butter alone is manufactured from the milk. I have no sta- 
tistics from dairies in Orange county showing the quantity of milk for a pound 
of butter, but was told that by the factory system of taking off part of the 
cream and working up the skim milk, greater profits were realized. 

The Hon. Zadock Pratt, in the account given of his butter dairy in Green 
county, gives the average quantity of milk required for a pound of butter, dur- 
ing the season of 1860, to be lly^^^ quarts, and in 1861, 10^^^ quarts. In 
1859; it took 14^%^^ quarts, and in 1858, 16 quarts for one pound of butter. 
The milk in this dairy is set shallow in pans and the cream skimmed off after 
the milk has soured and begins to thicken. At the Orange county factories it 
is not desired to take all the cream from the milk, since a portion- of it is needed 
in the skim cheese. 
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THat wMch is taken off is fresh and sweet, and is in condition to make the 
finest flavored butter. The management of the milk is without doubt the best 
that has yet been discovered, and should be generally adopted whenever good 
butter is sought after. 

The churning and working of the butter does not differ materially at the fac- 
tories from that of other experieneed manufacturers. The ©ream is ehn^ned in 
the barrel and a half dash churn, and the butter worked with a lever upon an 
inclined slab. The whole system commends itself to the dairy public, especially 
to the butter districts, and if the cheese makers would adopt it at their factories 
for making spring, fall, and winter butter, large sums would be annually saved, 
and the public greatly benefited by being able to secure readily a desirable 
article. 

DAIRY PRODUCTS OF THE UNITED STATES. 

The following tables give the number of pounds of butter and cheese made 
in different sections of the Union, according to the census returns of 1850 and 
1860. The total production of butter in the United States and Territories in 
1850 was 313,345,306 pounds, and in 1860, 469,681,372 pounds. Of cheese, 
the product in 1850 was 105,535, 893 pounds, and in I860, 103,663,927 pounds, 
showing an increase in the production of butter and a decrease in cheese during 
that decade. From the tables it will be seen which States are largely interested 
in this branch of industry : 



Amount of hutter and cheese made m i860 ow^Z 1850. 



States. 


Butter. 


Cheese, 


1860. 


1850. 


1860. 


1850. 


NEW ENGLAND STATES. 

Total.-.--. 

MIDDLE STATES* 


7,620,912 
11,687, 781 
«, 297, 936 
6, 956, 764 
10,211,767 
15,900,359 


6, 498,119 
9, 243, 811 
8, 071,370 
6, 977, 056 
995, 670 
12, 137, 980 


3, 898,411 
1,799, 862 
5,294,090 
2,232,092 
181,511 
6,215,030 


5, 363, 277 
2,434,454 
7, 088,142 
3, 196, 563 
316,508 
8,720,834 


60, 675, 519 


52, 924, 006 


21,620,996 


27,119,778 


103, 097,280 
58,653,511 
10, 714, 447 
1, 430, 502 
5, 265, 295 
18, 835 


79, 766, 094 
39,878,418 
9, 487,210 
1,055, 308 
3, 806, 160 
14,872 


48,548,289 
2,508,556 
182,172 
6,579 
8, 342 


49,741,413 

2,505,034 
365,756 
3,187 
3, 975 
1,500 






179,179,870 


134,008,062 


51,253,938 


52,620,865 
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. — Continued. 



States. 



WESTERN STATES. 



Indiana . _ . 

Illinois . . 
Iowa 

Michigan , 
Minnesota , 
Missouri . . 
Ohio ...... 

Kentucky. 
Wisconsin . 

Kansas 

Nebraska 



Total - 



SOUTHERN STATES. 



Alabama ^ 

Arkansas 

Florida 

Georgia - . . . , 

Mississippi .. 

Louisiana . 
North Carolina . 
South Carolina . 
Tennessee.... ., 

Texas . .l 

Virginia 



Total . 



FACIFJC STATES AND 
TERRITORIES. 



California ... 
Oregon . . . . . 
New Mexico'- 
"Washington. 
Utah ....... 



Total., .... 



Butter. 



1860. 



18, 306, 651 
28, 052, 551 
11,953, 666 
J 5, 503, 482 

2, 957, 673 
12, 704,837 
48,543, 162 
11,716, 609 
13,611,328 

1,093,497 
343,541 



1850. 



164,786, 997 



12,881,535 
12, 526, 543 
2, 171,188 
7,065,878 
1,100 
7, 834, 359 
34, 449, 379 
9, 947, 523 
3, 633, 750 



Cheese. 



1860. 



605,795 
1,848,557 
918,635 
1, 641,897 
199, 314 
259, 633 
21,618, 893 
190,400 
1, 104, 300 
29, 045 
12, 342 



90,511,255 



6, 028, 478 
4,067,556 
408,855 
5,439,765 
5,006,610 
1,444,743 
4,735,495 
3,777,934 

10, 017, 787 
5, 850, 583 

13,464,722 



60,242, 258 



4,008,811 
1,854,239 

371,498 
4,640,559 
A 346, 234 

683,069 
4,746,290 
2,981,850 
8,139,583 
2, 344,900 
11,089, 359 



45, 206, 392 



3, 095, 035 
1, 000,157 
13, 259 
153,092 
316, 046 



705 
511,464 
111 



83, 309 



28, 428, 811 



15, 923 
16,810 
5, 280 
15,587 
4, 427 
6, 153 
51,119 
1,543 
133,575 
275, 128 
280, 852 



808, 397 



1,343,689 
105, 379 
37,240 
12, 146 
53,331 



4,577,589 



295,589 



1,551,785 



1850. 



624,564 
1,278,225 

209,840 
1,011,492 



203,572 
20,819, 542 
213, 954 
400, 283 



24,761,472 



31,412 
30,088 
18,015 
46,976 
21,191 
1,957 
95, 921 
4, 070 

177, 681 
95,299 

436,292 



959,802 



150 

36, 980 
5,848 



30, 998 



73,976 



We have not the exact figures at hand for giving the statistics of butter and 
cheese made in the Union during the year 1865, but the production of cheese 
in the middle and western States alone, it is believed, was more than 200,000,000 
of pounds. From facts gathered by the American Dairymen's Association, it is 
known that there are now upward of a thousand cheese factories in operation 
throughout the United States. If the number of cows to each be estimated at 
>00, we have half a million of cows em{)loyed in the associated dairies, and if 
the average annual yield per cow be put at\300 pounds, we have in th^ aggre- 
gate 150,000,000 pounds. But there are a large number of private or family 
dairies in operation, especially in the eastern and middle States, the production 
of which, it is believed, will more than make up the estimated annual product 
©f cheese to 200,000,000 pounds. 
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If tlie value of the clieese product of 18G5 be put at an average of 15 cents 
per pound, it shows a total of $30,000,000, while the butter product, if no larger 
than that of 1860, at the low estimate of 25 cents per pound, would amount to 
over $114,000,300. In the estimate of the cheese product it will be proper to 
remark that the quantity is presumed to be the amount sold, and does not 
include lhat G©asumed4n the families of .producera. ^„ , . „ 

EXPORTS OF CHEESE AND BUTTER. 

The statistics of the trade show that the dairy products of the country are 
becoming an important branch of commerce. . 

The following table gives the quantity of butter and cheese exported from 
New York for a series of years : 



■ ^ ■ Butter. ■ Cheese. ■ 

1858 ................................................ 5, 098, 000 

1859.../ 2,494,000 9,287,000 

1860 . . .................... . . 10, 987, 000 23, 252, 000 

1861 .................... . . - - - 21, 865, 000 40, 041, 000 

1862 .... 29, 241, 000 38, 722, 000 

1863 23, 060, 793 40, 781, 168 

1864.. 14, 174, 861 49, 755, 842 

1865 43, 101, 000 



The decrease in the cheese exports of 18G5 from those of the year previous, 
resulted from an extraordinary home demand, which took large quantities of 
cheese at a price in advance of what shippers felt warranted to pay for it to 
export. The shipments abroad have been mostly to Great Britain. 

Alight exportation for a number of years has been kept up with the West 
Indies and with South America, the trade with the latter being for the most part 
in a poorer grade of cheese made from skimmed milk. Recently this character 
of cheese has found ^ favorite reception in China, where parcels have been sent 
in exchange for tea. 

It is believed there is a wide range of markets yet unopened for the disposal 
of American cheese, needing only a little enterprise on the part of dealers for its 
introduction; and that when once introduced, it will increase steadily until a 
heavy foreign demand is reached. 

Great Brifcain alone can now take considerably more than our surplus, and 
since the qualities of adaptation of styles to her needs meets, year by year, greater 
favor, the time cannot be far distant when America will be regarded, if she be 
not already, the great cheese producing country of the world. 
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DAIRY FARMING, 

WITH SOME ACCOlJlSrT OF THE FARM OF tHE WRITER. 

BY ZADOCK PRATT, PRATTSVILLE, GREENE COUNTY, NEW YORK. 



This article is not designed to describe the methods of dairy farming which 
are successfully practiced by the writer. In the Patent Office Report (agricul- 
tural) for 1861, the reader will find a very full and minute account of the Pratts- 
ville dairy and the method of butter making practiced there, to which, for the 
better understanding of the statistics appended to this article, his attention is 
directed. My object here is rather to show the results of dairy farming for seven 
successive years, as ascertained by a careful and systematic method of keeping 
an account of all the products of the farm — the expenses incurred, deducing there- 
from the net profits of cultivating it. By doing this, I hope to encourage my 
brother farmers to manage their farms more intelligently, and by ascertaining the 
net profits of wool growing, dairy farpaing, stopk breeding, or the culture of partis 
cular grains or grasses, to learn whether their labdrs meet with the proper reward. 

In the article referred to above it was remarked that butter making in this 
country has been most successfully carried on within that belt of territory, va- 
rying from twenty-five to fifty miles in width, which begins with Grange countyj 
near the city of New York, and extends from the Hudson river in a northwest- 
erly direction perhaps one hundred or one hundred and fifty miles into the heart 
of the State of New York. Within this belt lies the town of Prattsville, situated 
in the northwest corner of Greene county, adjoining Delaware county ; and this 
town and the adjoining town of Ashland may be fairly called the butter making 
region of Grreene county. 

In 1824, when the writer first located here and began to build his tannery, 
which afterward turned out a million sides of sole leather, all this region was a 
dense forest of hemlock, which yielded to the tannery one hundred and fifty 
thousand cords of bark. After the hemlock forests were cleared away and the 
tannery was removed to another locality where hemlock was nearer at hand, the 
writer, whoj likie many old tanners, had a regard for hemlock lands, felt confi- 
dent that these lands would prove good for butter makings and at once turned 
his attention to the subject. The success which has attended his enterprise is 
best shown in the statistics below. It will be seen from these tables that order, 
regularity, attentiou, "minding your business," are essential to butter making, 
as they are to success in any department of farming. To this may be added a 
good thick sod, which hemlock lands afford, and an abundant supply of pure, 
soft, cool water. 

• The farm, as heretofore referred to in the report for 1861, contains 365 acres, 
40 of which are fine alluvial soil. The residue is hemlock land, the goil of which 
is loam and gravel, and lies on the eastern slope of t he Oatskill mountain. The 
average number of cows kept on the farm was eighty, though at one time the 
riutnber was one hundred. The average quantity of butter for each of sixty -four 
cows in 1862, as will be seen by a reference to the table, was 223 pounds. The 
present season this very high average has been a little exceeded ; but as the 
number of cows has been increased to eighty, the large product which they av- 
erage is still more remarkable. 

Prom the accounts, which have always been kept with accuracy, of the man- 
agement, products, and expenses of this farm, a summary in the most concise 
form possible is presented in the following tables : 




SHORT- HORN 00 W "JESSIE." 
The Pfopa-ti/ of D. McMillan, Xenia, Ohio. 



SnOR^-nOEN cow "PEIZE flower," 8 Years Old. 
The Propertij of D. McMUan, Xenia, Ohio. 



Statistics of Hon. Z, Pratt's dairy farm, at Prattsmllc, Greene county, Nev> York, for tlie usttal season of about eight months for the years 1857-'58-'5l 

are called tht native hreed being kept each year. (In l^^'i the average number of cows he^t was eighty.) 

: MILK. ' 



-'60-'61-'62 and fifty cows of what 





1857. : 


1858. 


1859.: 


1860. 


1861. 


1862. 


i 1863. V 


In lbs. 


In gals. 


In lbs. 


In gals. 


In lbs. 


In gals. 


In lbs. 


In gals. 


In lbs. 


In gals. 


In lbs. 


In gals. 


: In lbs. 


In gala. 


Wliolo product. . 

Average per day 

Average per day for each cow. . . 
Greatest av'ago in one day per cow 


254,736. 

5,094.48 

1,044 
20.80 
24.18 


31.842 
636.31 
. 130. .50 
2.60 
3.25 


260,450 

5,209 

1,067.50 
21.30 
31.50 


32,556i 
651.12 
133.4 
2.70 

aai 


240.700 
4,814 
982,50 
19.65 
28.35 


30,087 
601.74 
122.67 
2.45 
3.53 


217.736 
4,354.75 
888.72 
]7.77 
25.60 


26,276 
525^ 
107.28 
2.14 
- 3.40 


227,757 
4,555 
870 
17.5 
26.7 


28,301 
572.26 
108.85 
2.17 
3.34 


282,353 
4,411 
1,085 
16.9 
25.3 


35,740 
558.43 
137.4 
2.14 
3.2 


: 36,287.1 
; 4,535 
1,343 
16.7 
25.2 


46,731 
584 
173 
2.1 
3.3 



BUTTER, 



1857. 



1858. 



1859. 



1860. 



1861. 



1862, 



If 63. 



Whole product ." . 

Average per cow : 

Average per day 

A.verage per day per cow 

Avemgo milk to one pound butter 



6,500 pouuda . , 
130 pounds - . . 
25.61 pounds . 
8.50 ounces. . ., 
39.20 lbs. or20qts. 



8,0.50 pounds 

161 pounds 

33 pound.s , 

30.56 ounces 

32.331bs. or 16.16 qts. 



8,300 pounds. 
166 poundri. ...... 

33.92 pounds . . 

10,84 ounces...... 

29 lbs. or 14.50 qts, 



9, 143 pounds 

182.86 pounds ..... 

37.32 pounds ...... 

11.94 ounces ...... 

23.30 lbs. or 11.20 qt! 



10.860 pounds ...... 

217.20 pounds ...... 

41.76 pounda ....... 

13.36 ounces 

21 lbs. or 10.42 qts.:. 



14,274 pounds . 

223 pounds 

54.9 pou od,'^ ....... 

13.71 ounces 

19.7 lbs. or ml qta. 



17,976 pounds 

224 7-10 pounds... 

66i pounds ... 

13 3-10 ounces.... 
20.j lbs. or 10.3 qts. 



PORK. 





Per cow. 


Total. 


Per cow. 


Total 


Per cow, 


Total. 


Per cow. 


Total. 


Per cow. 


Total. 


Per cow. 


Total. 


Per cow. 


Total. 


Pork made, in pounds ^ . . . . 


92.5 


4,627 


"148 


7,403 1 .129 


6,455 


130.3 


6,516 


132.5 


6,625 


144 


_ 9, 318 


129 


10, 389 


. SALES. . ; 




$30 95 
6 56 


$1, 547 54 
328 16 


$38 48 
8 42 


$1, 924 02 

421 08 


$41 40 
8 36 


$2, 070 00 
418 00 


$42.97 
9 12 


$2, 148 89 
456 12 
80 00 


$49 91 
6 62 


$2,497 80 
331 25 
38 65 


$57 98 
7 28 


$3, 711 24 
465 90 
14G 55 


\ $60 66 
j 7 14 


$4,853 .52 
571 39 
195 94 


Total 

Expenses for working farm over 
proceeds of same, not enumer- 
ated above, including $700 for 
eacb year,fov interest on invest- 
ment for farm and stock, $10,000 






















37 51 


1, 875 70 
1, 415 50 


46 90 


2, 345 10 
1, 380 50 


49 76 


2, 488 00 
1, 550 00 


52 09 


2, 685 01 
1, 125 75 


56 49 


2, 867 70 
1,150 75 


65 26 


4, 323 69 
1, 526 77 


\ 67 80 


5, 620 85 
1, 916 45 


Net profits above interest. 


















460 20 




964 60 




938 00 




V I, 559 26 




1,T16 95 




2, 996 92 




3, 704 40 



Amount realized for each cow : For butter sold. , 
For pork sold... 



$60 66 
7 14 

67 80 



Other products : 1, 107 bushels corn in the ear from 8i acres. 
1,.500 bushels carrots and beetfl.. , 
130 loads of pumpkins. 
80 tons hay. 



Otherproducta: 100 bushels oats. 

Valueof honey sold and on hand... $54 1^ 
Value of new hives of bees' increase. 74 00 
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BEE lEEPIIG. 



"BY MRS. ELLEN S. TUPPER, BRIGHTON, IOWA. 



Bees, from tlie earliest ages of tlie world, Lave been invested with peculiar 
interest, and have claimed the attention not only of the unlearned and ignorant 
but of the student and naturalist. The mystery which so long enveloped thera 
and their habits added not a little to the zest with which their history was in- 
vestigated. 

The discoveries of the Last twenty years, however, have so elucidated the 
laws of bee instinct, that no important point is longer a subject of controversy 
or mystery; and in the light now thrown upon the subject no branch of moral 
economy can be more deiSmtely regulated, or conducted with such absolute cer. 
tainty of success. 

The management of bees can only be successful when conducted with a jier- 
fec:t understanding of their natural history, and in accordance with the instincts 
which govern them. In the words of one of the most eminent apiarians in our 
country, « The business may be viewed, first, as a science having for its object 
the attainment of a correct knowledge of all that pertains to the life, habits, and 
instincts of the honey bee ; and, secondly, as a practical art, which regards all 
the attainments thus made, and to be made, as the only reliable foundation of 
successful management.*' The laws which govern these wonderful little insects 
are peculiar to themselves, differing from those which govern everything else. 
They are simple, and one can manage them in almost any way so Ions as he 
does not go counter to their instincts ; but they are fixed and immutable, and 
when we deviate from them in the smallest particular loss must follow. To be 
successful, then, in the practical art, the science on which it is founded must be 
thoroughly understood. 

All these laws have been so fully and clearly explained in vanous able works 
on the subject that to enter on them here would be superfluous; this paper, 
therefore, will treat only of the practical, and aim to give direction and advice 
as to the management of bees, in such a way that they shall every year^ what- 
ever be the season, yield a profit to their owner. 

I shall recommend nothing that I have not fully tested, and give no rules 
which I have not myself followed with profit. The business requires but little 
capital, and so little strength that it may be made an agreeable recreation for 
the man of toil, and a ioaost remunerative employment for invalids. There is no 
part of the work required which is not suitable lor women; and now, when 
many are looking for new avenues of female labor, I would that 1 could induce 
some tO' find health and pecuniary profit in this business. In almost every part 
of the United States honey-produciDg plants abound; no other country in the 
world is so rich in them, and yet this great source of wealth is comparatively 
undeveloped. 

By the official report of the Department of the Inteiior, it appears that there 
was produced in 1860, in the whole United States, only 23,306,357 pounds 
of honey, which is about half the amount of maple sugar produced the same 
year, For the same year the little kingdom of Denmark produced 4,758,260 
pounds of honey. The island of Corsica paid, for many years, an annual tribute 
of 200,000 pounds of wax— which presupposes the production of from two to 
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three million pounds of honey. The island contains only 20,200 square miles. 
In the province of Attica, in Greece, containing only 45 square miles and 
,20,000 inhabitants, 20,000 hives were kept, and an average obtained from 
each of thirty pounds of honey and two pounds of wax. East Friesland, a 
province of Holland, containing 1,200 square miles, maintained for twenty 

year^ .an„£tY,eiage of 2„QpQ colo^iea to„.th,e „^ . Wle, _ , _ 

I mention these facts here to show what is done with bees in different parts 
of Europe. Now, if these results can be obtained there, what may not be done 
among our rich plants, by a system of intelligent bee culture. No part of the 
world is more rich in honey (excepting, perhaps, California) than Iowa, and yet 
here, in 1865, were found but 87,118 hives of bees, or little more than to 
every square mile. These hives yielded only 1,117,833 pounds of honey and 
wax, or about 13j pounds average to each hive. In view of facts like these, 
how important to encourage, in every possible way, the increase of bees, 
and circulate facts regarding their intelligent culture, 

■ ■ HIVES. 

For fifty years Yankee ingenuity was busy in the construction of hives which 
should secure marvellous yields of honey and increase of bees. The idea was 
to invent something which should do the work for them. All such inventions 
(and their name is legion) proved failures, as might have been expected, since it 
is a fixed fact that bees will gather and store just as much honey in an old hol- 
low log or an old barrel, ^i^^i/e aZZ is right with them, in any hive of any 
patent. The object, then, in having anything else for them is not to aid the bees 
in storing honey or raising a brood, but to assist the owner in getting the surplus 
honey in the best form, without injuring the bees, and al^o to give him the coit- 
trol of the interior of the hive, so that he can tell what is wrong, and apply th« 
remedy. From the time of Huber such an invention has been thought desirabl-e, 
but it was not until our day that such a one was made. 

Dzierzon, of Germany, in 1838, invented a hive in which the combs were mad« 
upon bars, and which were intended to give control of the combs ; but they were 
too imperfect in their construction for general use. In 1852 Rev. Mr. Lang- 
stroth patented a hive, in which each comb was to be made on a movable frame 
which could readily be lifted out at pleasure, and thus a new era in bee keeping 
was commenced. There is nothing in these hives which is intended to perform 
the labor of the bees or their keeper. They are simply aids to the work, The 
great advantage which they possess is the command which they give of every 
comb, placing it in your power to know certainly the condition of your bees. 

In the common hives it is easy to tell when your bees are prosperous and all 
is right. It is equally easy to tell when something is wrong, but not so easy to 
find out what that something is. You may perceive that the bees decrease, and 
suspect that they have lost their queen; or notice that they work with less 
energy, and think possibly (as is often the case) that they have too much honey 
stored in combs where the young should be. But there is no way to ascertain posi- 
tively, and often before you decide the matter it is decided for you by the colony 
becoming v/ortliless. In the movable-comb hive it is your own fault if you do not 
know positively all the time that there is no trouble. If a hive is queenless it 
is soon ascertained by examining the combs, where the presence or absence of 
eggs determines the matter. In this case another queen, or the egg from which 
to raise one, can be at once provided. If too much honey has by some accident 
been stored in the centre combs, one or more can be exchanged for empty ones, 
which the queen will gladly fill with eggs to replenish the hives. 

And here let me say that this trouble I find to be one of quite common oc- 
currence. During a plentiful yield of honey the bees, in their eagerness to store 
it, often stint the queen for room in which to deposit her eggs. I have often seen 
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this in movable- comb Mves, where the remedy can be applied in a moment. This 
is only one proof among many that it is not always safe to trust to the instinct 
of l)ees any more than that of any other animals. 

Another advantage of these hives is the facility with which drone comb can 
be removed, or its building prevented. One who has not examined the matter 
would be slow to believe how much honey is needlessly consumed every year 
in drone raising. Here, again, the bee instinct falls far short of reason. When 
bees live wild, in isolated situations, the rearing of many drones no doubt con- 
duces to the safety of the young queens ; yet a preponderance of drone comb 
is, I am convinced, partly accidental. Late in the season, if honey is very abund- 
ant, and little brood being then raised, many colonies construct drone comb to 
enable them to store faster than they can do in the worker combs. The next 
spring they do not, of course, tear it down and build others, and, being there, the 
queen deposits her eggs in it, and drones are thus reared. It is also well known 
that colonies, while queenless from any cause, build drone combs, if they build 
any, and in the hives of such colonies there is a surplus for the next year. Now, 
if a hundred hives are kept together, and drones are raif^ed in one or two of them, 
it is enough for all. Therefore, it is easy to see the economy of a hive in which 
drone raising can be restricted at will, and the honey used in raising and after- 
wards in feeding them be saved. I say ^^reslricted" for I have never found 
it best to leave any hive entirely without drone comb. It is better to leave a 
few inches in some central comb in every hive ; otherwise, at the swarming sea- 
son, they will lengthen out the worker cells and raise some drones. If they have 
room for a few it seems to satisfy them. 

Again, the prosperity of a colony depends much on the age of the queen. 
All must have perceived the difference in prosperity of swarms side by side, in 
the same kind of hives and in the same location • one will vigorously increase 
and store up honey, while the other barely lives. In many cases this is caused 
by the difference in the age of the queen, as any one will ascertain who takes 
the trouble to mark the hives containing young queens. After the second year 
the queen is far less prolific, and then much is gained by removing her, which is 
easily done in these hives. It is objected by some that this is " unnatural ;'^ but 
I would ask, is it any more so than to kill a hen after she is too old to yield 
many eggs, or to shear a sheep, or break a colt ? Why may we not use bees 
contrary to their nature as well as domestic animals ? 

The strengthening of weak swarms is also facilitated by these hives. Such 
colonies will always be found where many bees are kept, and by the aid of these 
frames they may be built up into strong and vigorous ones ; honey, bee-bread, 
and young bees being taken from a stand well able to spare it, and given to 
those perishing from the want of it. In this way many worthless swarms 
have been converted into excellent colonies. In the fall all such weak swarms 
may be united with strong ones, which are improved by the addition. In the 
spring the same thing can be done, and your hives kept always equalized and 
strong. Old or soiled comb can also be taken a Way when you please. But the 
pruning of old comb, which is practiced by many every year, is in most cases 
unnecessary. So long as it is free from mould, it is good to store honey or to 
rear brood in. I invariably find, all other things being equal, that bees winter 
better in old comb than in new. Bees have been kept in the same comb twelve 
years in succession, doing as well the last year as the first. When the cost of 
honey in building new combs is considered, the advantage of hives in which you 
can save all good pieces is very apparent. * 

It is not necessary to have these frames in a complicated hive ; nor in com- 
mending them do I mean to indorse the Jiundred and one traps for the ignorant, 
which in many hives are added to them. You need no slides, nor hinges, nor 
moth traps, nor patent ventilators, nor non-s warmers. These are not only use- 
less, but most of them injurious to the bees. Neither would I ever keep bees 
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in a Live wbere the bottom board was fastened to it On this point I am aware 
that I am at issue with many successful bee keepers. But for my use I want 
a hive which can be raised at any time, and the bottom cleanly swept. A plain 
tight box, well made of seasoned boards, in which the frames can be hung, is all 
that is really necessary. Any amount of extra outside finish may be added, 
aiid it alway#~p€ep^s-teiave M painted—™ . 

SIZE AND SHAPE OF HIVES, 

There is much difference of opinion among bee keepers on these points ; and 
this arises, I think, from the different ways in which bees are wintered. About 
2,000 square inches inside is, by exact computation, as much as can be filled by a 
queen with brood, and allow room for bee-bread and honey for present use. In 
the fall, as the brood hatches, the empty comb is filled with honey, and this size 
also admits of room for su:fficient winter stores in any season. I once thought 
that much less than this would winter a colony ; but one season, when we had 
an early frost succeeded by a late spring, and my bees gathered no honey for 
eight months, I am sure that the size of my hives alone saved many colonies, 
as they had not a pound to spare in May. 

A little too much is no disadvantage, for the more they have on hand in the 
spring the earlier and faster do they rear young bees. The form of the hive is 
more a subject at issue than the size, I use one eighteen inches in length by 
fourteen inches in width, and ten inches deep. It is constructed with an en- 
trance at each end, and as the honey boxes project over these entrances, I have 
room for eight boxes on the top, capable of containing six pounds of honey 
esach. These boxes can be raised in the height of the storing season, and eight 
more be put under them ; and all being near the main apartment, and easy of 
access, I often have colonies filling sixteen boxes at the same time. This room 
for boxes on top I consider an important feature in any hive, for bees often 
remain idle simply from want of room to labor in. I do not think there is 
any other form so good as this, where bees are wintered in a house, or in a cel- 
lar, or when they are buried ; but if bee keepers will leave their bees on their 
summer stands all winter, I think a taller shape of hive will be found preferable, 

Bees naturally cln&t&r below their stores, and the heat of the hive then ascends 
where the honey is, and it is free from frost when the bees go up to get it. In 
the shallow fo I'm, they are compelled to cluster at the sides of the hive, and 
then, in severe weather, the honey is always cold. I have seen whole colonies 
die in these hives, leaving an abundance of honey. They simply could not get 
it without freezing. In the instances of this kind which have come under my 
notice, too much draught had been allowed in the hive, by having the entrance 
open below and the holes open on the top. To winter safely out of doors in 
the shallow hive, the entrance should be closed so as to admit of the passage of 
only one bee at a time, and the cap should be filled with straw or corncobs to 
absorb all moisture, and but me hole be left open. Winter passages, as they 
are called, should be made. These are holes an inch in diameter, two or three 
inches from the top, made in each comb. Through these the bees can pass 
without being obliged to go over and under the frosty combs, to reach their 
stores. With all precaution, however, I cannot recommend the shallow hive as 
suitable for unprotected wintering. The taller hive, with frames to correspond^ 
will be found much less convenient where combs are to be lifted out and ex- 
amined. In proportion to the depth, the danger of breaking down and the diffi- 
culty of lifting out increases; still, if obliged to winter bees out of doors, I 
should adopt it. I have found little trouble in making bees build straight combs, 
I may say I have had none, for since the first season I have had no crooked 
combs. The triangular guides regulate them usually, but if straight-worked 
comb can be obtained and pieces t^-stened in a few frames of each hive, it will 
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aid them. After one has a few hives filled with straight comb, so that one 
frame can be given to each new colony, there will be no further trouble, if pains 
be taken. There will be uneven places, or pieces of comb made thick ; these 
should be cut down and regulated as soon as perceived — -using a knife dipped 
in hot water for that purpose. It must be borne in mind that it is not enough 
to have the Combs so straight that they can be taken with care out of tJieir own 
hive and replaced there; to reap the full advantage of the movable combs, every 
one must be straight enough to fit in any place in any hive. For this reason 
also, T^h ate ver form of movable comb is used, they should all be alike; every 
frame should fit every hive. One who has never tried it cannot imagine the 
trouble connected with the management of fifty or one hundred hives of different 
sizes and forms. 

The matter of size, shape, and model should be decided with due care, and 
after bees are put into some of them no changes should be made, even if they 
seem to be for the better. I would not be understood as advising any one to 
make or use any form of movable-comb hive without buying a '^patent right." 
*'The laborer is worthy of his hire; " and when a lifetime has been spent in 
bringing to perfection so valuable an invention as this, all the better for its sim- 
plicity, the inventor has a right to his reward. 

No one should attempt to make a hive without a model, unless he has had 
sufficient experience in bee keeping to enable him to know just what he wants. 
In every case they should be well made. The first dozen movable-comb hives 
which I used I came near discarding, simply, as I no\v know, because they 
were so badly made, of unseasoned himber, that rib part fitted as it should. 

■ ■ WINTERING BEES.. 

Bees are natives of warm climates and their instincts are given them for their 
potection there. When kept where the winters are severe, or where they are 
variable with periods of extreme cold, they should be protected in some way. 
Bees cluster compactly together in winter, and thus maintain their proper tem- 
perature. It req^uires numbers to do this — a small cluster cannot keep up the 
requisite heat for safety, they therefore freeze. If a thermometer be thrust into 
the centre of a colony of bees of a proper size, on the coldest day of winter, the 
mercury will rise to summer heat. The bees are constantly changing, those in 
the centre moving outwards and the others taking their places. If a bee, in a 
cold day, gets away from the cluster it is chilled and cannot return. In the 
coldest weather they remain in a semi-torpid state, and use but little honey. If 
a swarm is large enough, it cannot perish from cold, but many starve with a 
plenty of honey in the hive, if it is located where they cannot reach it. Many 
more are destroyed evety season by the moisture of the hive which accumulates 
in the warm days, and which, by a sudden change of weather, is turned to ice 
in the entrances, thus shutting out the air. 

I consider the rec^^uisites to successful wintering in the open air to be, abundant 
stores, with winter passages through the combs^ a large colony of bees, and up- 
ward ventilation secured without a draught of cold air passing through the hive. 

Under any circumstances it has been proved that bees consume much less 
honey when protected in winter. A hive weighing 60 pounds in the fall of 
1863, wintered out of doors, weighed only 15 pounds the 1st of April, while 
twenty kept in the cellar the same three months lost on an average only five 
pounds each. Again, six hives wintered out of doors lost an average of 
pounds each in three months, while twenty in the cellar the same length of time 
lost an average of only 5f pounds. Figures like these show clearly that it 
pays to protect bees in winter. 

The time of year when bees consume the most honey is in the spring months, 
while raising brood fast. The mare honey they have on hand in March and 
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April, the faster thej will rear young bees, and tlie more workers will be ready 
to gather the harvest from fruit blossoms. The bee keeper who leaves his 
bees only what honey they can consume, being satisfied if they barely "live" 
through the winter, is as foolish as the farmer who allows the team on which 
he depends for a summer's work to be poor in the spring and short of feed. To 

do a season's work in good shape, a colony should haye plenty , of , old.,,honey qh;, 

hand until swarming time. To secure this end, leave from thirty to fifty pounds 
in each hive in the fall, and then protect them in some way. 

I have wintered mine very successfully for six winters in a dry and moderately 
warm cellar, where the thermometer usually is about 30° above the freezing 
point. Here they are perfectly quiet, not a sound comes from them ; they seem 
to remain torpid. I try not to keep them there over three months, but the want 
of a proper day in which to put them out has obliged me twice to keep them in 
four months, and no bad results followed. Where many hives are kept, the 
honey saved in one winter will pay the expense of a house to keep them in, if 
no good cellar is at hand. Such a house snould be dark and tight, and the bees 
placed on shelves one above another. 

A warm still day should be selected in which to put them out again in spring. 
Some are very careful to place them just where they stood before, but this is 
not important. When leaving the hive for their first flight every bee marks 
its location, and if they do remember, as some assert, the old spot, they wisely 
prefer the new place. 

FEEDING BEES. 

The best substitute for honey that I have ever found in feeding bees is sugar 
candy. The sugar should be mixed with water and boiled until it strings, and 
then cooled in thin cakes. The bees take no more of this than is necessary to 
sustain life, yet will never starve while they have it. I have tried feeding bees 
to induce thein to rear drones early, and to stimulate them to swarm early, but 
with no satisfactory results. When I had few colonies, I have fed weak ones 
to save them; but find it poor economy to keep any stand of bees, under any 
circumstances, which require feeding — far better to unite all the weak with the 
strong ones. 

In some sections of the country it is a great help to bees to feed them witli 
rye meal before the first pollen-yielding flowers come. Where I live there is 
generally found a great deficiency of bee-bread in the majoritj^ of hives in the 
spring, and here the advantage of rye meal feeding can hardly be overestimated. 
As soon as the bees fly freely in spring, put the meal in shallow boxes or 
troughs a rod or two from the apiary, and attract the bees to them by pieces of 
empty comb laid near it. They soon learn the way to it and take it eagerly 
until flowers come, when it will be left untouched. I have had one hundred 
and fourteen pounds of meal carried away in one day. I have the rye ground 
and not bolted. Wheat flour will be taken by them, but not as readily. Meal- 
fed bees will send out larger and earlier swarms than others, because the 
abundance of bee-bread encourages tlie rearing of brood. 

ARTIFICIAL SWARMING. 

It is no longer a matter of doubt that the natural swarming of bees can be 
prevented entirely, and yet such an increase secured as may be desired by arti- 
ficial means. Some bee keepers still depend on natural swarming, but my 
experience teaches me that the only sure way to keep bees with a certainty of 
regular profit is to take the matter into one's own hands and secure a moderate 
yearly increase, and, at the same time, more or less surplus honey, according to 
the seasou'.' 

AH admit that early swarms are the most profitable ones. How it may be 
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in other sections of tlie cotintry I cannot say, but in Iowa bees prepare to 
swarm every year by tie latter part of May. At that season I find in every 
strong hive partly finished green cells and young drones ; yet not one year in 
ten do we have more than an occasional natural swarm at that season: The 
reason, I think, is this : Near the last of May we have almost every year a few 
cold d^iys, and these cause the bees to destroy their green cells and to cease 
preparations for swarming. When it is again warm some colonies prepare anew 
and then throw off late swarms, while others make no further attempt that sea- 
son. For the last four years I have made all swarms the last week in May or 
first of June, and my new colonies fill the hives in many cases before my neigh- 
bors' bees swarm naturally. The two or three weeks thus saved at the right 
time are of the utmost importance. Natural swarming has other disadvantages 
besides being late. The watching for their motions involves a great expense 
of time and anxiety where many hives are kept. Every year, too, many natural 
swarms go to the woods in spite of all care, while an artificial swarm, properly 
made, never does. Some colonies will refuse to swarm at all, and others will 
pwarm until the parent hive is worthless. 

It is not difficult to make swarms in the common hive, but with movable 
combs it is less trouble to nlake an artificial swarm than to hive a natural one. 

The danger is that one just commencing to use these hives is apt to overdo 
the matter. It is so hard to convince any one without experience that he is not 
growing rich in proportion as his colonies increase in number. If too vable 
frames are not to do the person using them more harm than good, a thorough 
acquaintance with the internal economy of the beehive is necessary. This is 
precisely what beginners cannot acquire at once, and yet they are often uneon- 
Bcious of their ignorance. In this, as in everything elSe, the more one learns 
the more he feels his deficiencies. I have usually found that bee keepers ven- 
ture less the second year of their experience than the first. I advise all who 
commence with the movable comb hives to be contented with a very moderate 
rate of increase until they have experience to aid them. In this matter, truly, 
" He that hasteth to be rich shall fall into a snare." 

In the early days of my bee keeping 1 reasoned thus: Since the queen is the 
only one that lays eggs, the more queens I have by the 1st of June the faster 
my bees are increasing ; for certainly two queens can multiply bees faster than 
one. I therefore aiined to have as inany as possible early. I now see the 
mattef in a very different light; fir while it is true that two queens can lay 
more^ggs than one, it is riot certain that they will. On the contrary, I find, 
invariably, that the increase of brood is in proportion to the strength of the 
colony. If a queen in a weak colony should lay many eggs, they could not be 
reared when hatched, for want of honey and nurs^es. If many eggs are laid in 
Such hives, they are destroyed, some say eaten, by the workers. The queens 
seem to have the power of increasing or decreasing their laying at will. If a 
queen be taken from a small colony and placed with a larger and more populous 
one, she soon increases in size and lays freely. 

Examine a weak hive, poor in store, in the sjpring and you will find but few 
cells of brood, while a strong one in the same apiary, and under the same cir- 
cumstances of seasQn and weather, will have sheets of comb filled with it in all 
stages. Exchange the queens in these two colonies, and one will increase and 
the other decrease her laying. If this fact is borne in mind, it will be under- 
stood why one strong colony will raise niore brood than Several weak ones, and 
that it is more profitable;, especially in the spring, to have many bees in one hive 
than to divide their strength as is frequently done. Under no circumstances 
is there either pleasure or profit in weak colonies. The more of them a man 
has the less he will like bee keeping. 

One plain rule should be borne in mind in artificial swarming : " Never cripple 
the strength of the colony where the queen is to remain." As soon as you do 
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tills her laying diminislies. If she is driven from the hive with the new sweCrm, 
have the largest i>art of the bees with her in the new hive. If she is left in the 
old hive, leave abundant stores and young hatching bees with her, and she will 
be stimulated to increase her laying to replace the bees taken. It is wonderful 
how many bees, eggs and brood can be taken from one queen in a single season, 
if she is left in a atroilg Mve welLprovisioned.^^ . - 

Instead of dividing hives, as some do, in artificial swarming, I now prefer to 
take brood and bees at different intervals from hives, as they can spare them, and 
with these build up new colonies. For instance, you have six swarms in movable 
comb hives. No. 1 you will not touch, but from the remaining five you take in 
succession two frames, each from near the centre of the hive, placing empty 
frames in their stead. Shake the bees off the frames, being careful that you take 
no queen on them. 

Place the ten frames thus obtained in a new hive ; then remove No. 1 to a new 
place, a rod or even more away, and set the hive containing the frames in the 
place where that stood. This operation should be performed at a time of day 
when many bees are in the fields, and these, as they return, will crowd into the 
new made colony and labor in it as well as in their own. The colony having 
no queen they will proceed to raise one, as they will find plenty of brood for the 
purpose. If, when just made, a young queen can be given them, raised in a small 
hive, you have a safe, sure way of increase, The hives from which the frames 
of brood are taken wiU not be crippled by it, but, in many cases, will be actually 
the better for it. 

This operation can be performed again in two weeks if desired. The hive 
which you remove will not lose as many bees as if it had swarmed, but will soon 
be as populous as ever, and, usually, will have no inclination to swarm that season. 

Two things are to be avoided in makiDg new colonies. One is, never to leave 
many bees in a hive which is queenless, and raising a queen. If there are too 
many bees in a hive which has no queen they store honey in the combs where 
brood should be, and after the new queen is ready to deposit eggs she is driven 
to the outer combs for empty cells, and her brood cannot be as well cared for. 
I have seen many hives suffering from this cause. Again, never leave a queen- 
less colony large enough to build new comb, as all the comb they build until 
they have a queen will be, invariably, drone comb. 

Many ways of making new colonies without disturbing the queen or dimin- 
ishing her laying will suggest themselves as one becomes familiar with the 
business. If care be taken never to weaken colonies containing queens, and if 
the young queens are reared for the new swarm's in small hives, the number of 
colonies can be increased four-fold more safely than they can be doubled in 
natural swarming. 

Whichever way you practice, do all of it em^y. Better far to leave the bees 
where they are than to make a swarm late in the season, 

SWARMING NON-SWARMING. 

There has always been a class of bee keepers who have not cared to increase 
theu^ bees, but have simply wished to keep a few colonies in the best way to 
obtain honey for their own use, and who have neither the time nor disposition 
necessary to an extended business. To meet their wants, numerous bee palaces 
and non-swarming hives have been invented, which have aU proved failures. 
Great yields of honey have often been obtained in these hives for one or two 
years, and then the bees usually died out. The reason is obvious ; for, if 
swarming is prevented, some way must be provided to renew the queens every 
two or more years, for swarming is the method by which nature arranges this. 

The high price of lumber for hives, and the great demand for honey in 1864, 
made it a good time to try what could be done in the way of restricting swarming,. 
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or preventing it altogether. I bad tried the non-swarmiog blocks in the Lang- 
stroth hive, ]3ut found it impossible to make them of practical use. If kept ch)^e 
enough to prevent swarming they interfered much with the flight of the workers; 
besides, they did not, in any case, prevent the preparations for swarming which 
consume much time and honey- 
Early in 1?he spring I made some colonies very strong in numbers, and rich in 
stores, having them as strong as they usually are in June, hoping in this way to 
secure early box honey. I failed in this ; for though the bees commenced working 
in boxes they stored slowly, and not a box was filled before June; but they all 
reared quantities of brood, and were ready for Very early swarming. 

Ten of these doubly strong colonies I treated in this way : 1 took from the 
centre of each hive, every week in Jtme^ a frame of brood and honey, supplying 
its place with an empty frame. Two of these swarmed in spite of this, and as 
the frames taken out were used in forming new colonies, it would not have been 
called a >' prevention of swarming" if none had swarmed. , Those that did swarm 
were, at the time, storing in sixteen boxes each, proving that bees do not migrate 
always for want of room. 

From twenty of these strong colonies I took, in June, their queens, replacing 
them with young ones just commencing to lay, or with queen cells ready to 
hatch. Not one whose queen I changed in this way swarmed, but all worked 
on seemingly with neVsr energy through the season, care being taken to give them 
ample room in the main hive for brood, and to change full boxes for empty ones 
as often as necessary: The quantity of honey obtained from each of these hives 
varied much. The least obtained frpm any one was fifty pounds ; the greatest 
yield from one wais ninety-six , poxinds, the average to each being sixty-'-two 
pounds. The colonies which swarmed that year all made some honey in boxes, 
the average being fifteen pciimds. The swarms from fhese also stored honey, 
tJie average being thirty pouiids. Thus we have an average of forty-five pounds 
(fifteen from the parent hive, and, thirty-four from th6 swarm) from the swarm- 
ing, against sixty-two pounds from the non-swarming hives. From the former 
a good colony was obtained to offset the seventeen pounds more honey averaged 
from the latter. These experiments were all made with the common bees. 

I had previously made an ingenious calculation of this sort : ** The bees con- 
sume twenty pounds of honey in forming one pound of wax. The empty comb, 
in a hive the size I use, (2,000 square inches,) weighs three pounds. Thus, 
sixty pounds of honey are consumed in making the empty comb alone to furnish 
the new hive. At least sixty pounds more will be used in storing the comb and 
raising the brood to populate it, and thirty more to furnish it with winter store. 
This gives one hundred and fifty pounds of honey spent on the new colony. 
Supposing the bees to have remained in the old hivcy this one hundred and fifty 
pounds might have been stored in boXes.^' Now* this calculation is all true, but 
the fact remains that the bees will not put as much honey into boxes as they will 
gather to stock and store a new hive. The empty home stimulates them ; their 
necessities drive them ; and they " work with a will" under such circumstances, 
as all know who have noticed the untiring energy of a nOw swarm. 

In the summer of 1865 1 tried this plan again on a larger scale, giving to each 
of thirty-seven hives, in May and June, a young queen in place of an old one. 
Only one of these swarmed, and, in that instance, I was quite sure that they de- 
stroyed the queen given them and raised others, and this caused them to swarm. 

Writers in Germany assert it as an established fact " that changing an old 
queen in any hive fpr a young one of the current year, hefore f reparations for 
stcarmi^g have heen made, will prevent it for that year." I am not prepared as 
yet to say that this will always be efTectual, nor can I assign any reason satis- 
factory to my own mind why it should pi-event swarming. I have given tlie 
results of my experiments, and they certainly go far to prove the fact. I wouUl 
recommend all who are Italianizing their bees tp try this plan, and see if like 
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results follow from their change of queeiis. If swarming can be prevented in 
this way no better method need be sought, as it secures young and healthy 
queens in all hives. The rearing of queens and exchanging them is a very sim- 
ple matter, and if there is a demand for queens, those taken away can be sold 
instead of being destroyed. 

The price of honey and the demand for bees in different places mu^t ^iecide 
which is most profitable to raise, bees or honey. , In most places I think bee 
keepers will find it pay best to secure a moderate increase every year by making 
one swarm, very early, from four or five old, ones. In this way, quite as much, 
if not more, surplus honey will be obtained as when there is no increase, and the 
value of the ne^w swarms (whatever that is in your locality) is just so nluch extra 

To the class of bee keepers who prefer the non-swarming method, a statement 
from the Grerman Bienenzeitung (or Bee Journal) of February 15, 1864, made 
by M. B. Gr. Klein, will be interesting. He lives near Gotha, limits his apiary 
to eighty hives, restricts swarming as much as possible, and unites such swarms 
as do come with the colonies found to be weakest in the fall ; carefully preserves 
the combs made by them for use the next spring, and winters them in the shallow, 
movable-comb hives ; but does not say whether in doors or out. 

From eighty hives he obtained a profit in 1861 {o, very favorable year) 

of: . . . . . . . . $6pi 82 

1862, (an exceedingly poor year) j - . 76 87 

1863, (a good year). . . . . . . . . . - . . - - . - - - - - - - 246 96 

The average price of honey there is only about eight cents per pound of our 
currency. Though this may seem a satisfactory profit, it is small compared with 
what has been obtained from bees when allowed to multiply in this country. 1 
cannot give statistics of the amount of profit from bees in other States, but some 
results in Iowa far exceed this. 

E. Gr. McNiel, of Tipton, Iowa, says: I shifted 6 colonies of bees out of 
logs into the Langstroth hive for a gentleman, in May, 1859 ; that year he in- 
creased to 24 and took off 500 pounds of honey. The iiext spring he began 
with 18 weak colonies and increased to 46. This yedr (I860) he took off 1,000 
pounds of honey. In 1861 he increased to 60 colonies, and took off 2,200 
pounds of honey. In 1862 he increased to 104 stands, but, it being a poor 
season, he obtained only 1,500 pounds. In.l863 he increased to 160, arid took 
off 3,000 pounds of honey. Thus he obtained 8^200 potinds of honey and 154 
colonies in five working seasons. 

I am not prepared to give an accurate statement of each year's gains, either 
in honey or stock, since I commenced bee keeping ; but in the spring of 1859 
I purchased four hives for $20, two of which died before flowers came. In 
the autumn of 1865 I was offered $1,500 for my stock of bees, but declined 
selling, as they are worth much more than that to me. Thus we have, in six 
seasons, an increase from $10 to $1,500 in the capital alone, with no account of 
honey sold each season, or of bees sold repeatedly. 

During the summer of 1864 I sold from twenty -two hives $409 20 worth of 
honey. Two of these seasons are called the poorest ever known in Iowa. 
What branch of agriculture or horticulture pays better than this ? 

UNITING BEES. 

In the fall, in every apiary, some weak stands will be found. Some will have 
too few bees, others too little honey. In the old-fashioned bee keeping such 
colonies were destroyed by fumes of burning brimstone, and the honey and wax 
appropriated. This is a very expensive way, ani with the movable comb-hives, 
not^a bee need be lost and all comb may be saved for the use of the bees iil the 
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future. All can see that it is poor economy to let bees live until they consume 
all the honey, and then die of starvation ; better the old way than this. But if 
one contairiing enough honey but too few bees be united with one that has 
numbers and bat little honey, they make one valuable stand. So two weak ones 
united make one good one; for a large colony does not consume nearly as much 
honey j proportiona-llyj as a small one. In the springs too, in spite of all care, 
some will be weak ; and these are much more profitable if united with strong 
ones than if nursed until flowers abound. 

Bees can be easily united, and will work as one colony. Some sprinkle both 
with sugar- water scented with peppermint, or other strong odor, to give both thse 
same scent, and then put both in one hive. I find it easy to do dt without this, 
and never have any difficulty in the operation. 

I alarm the bees of both hives which I wish to unite, then leave them a few 
moments to fill themselves with honey. J then put one of them over an empty 
hive, (my hives have movable bottoms,) take each frame out, and shake or brush 
the bees into the hive below. When all are out, set the other in its place and 
proceed in the same way. The bees all brushed together thus into an empty 
hive are too nauch frightened to quarrel. I then arrange all my frames con- 
tainiDg honey in one hive, and set it oyer the one in which the bees are. They 
all go up rapidly and take possession of the frames like one colony. One of the 
queens will, of caurse, be kiUedj so if you have any choice between them, find 
Out the one you care least for and destroy her. 

Every empty comb should be saved; indeed, no piece of good worker comb 
should ever be melted for -wax— it is worth $5 a pound in honey boxes or fas- 
tened into the frames for the use of the bees, I once tried an experiment which 
convinced me of the great saving in providing bees with empty comb when it is 
possible. I had two large natural swarms come on the same day. One of them 
I put into an empty hive, and the other into one well filled with comb. Tlise 
one in the empty hive filled it up for winter, but stored no surplus honey. T\m 
other not only filled the combs, but stored fifty-two pounds of honey in boxes. 
There was no apparent difference in the size or circumstances of the two swarms. 
The value of the comb, melted for wax, would not have exceeded a dollar at 
that time; while the honey sold, at 15 cents per pound, for $7 gO. Straight 
worker combs, in movable frames, are better than cash capital to a bee keeper, 
and should be most carefully saved. Combs must be kept until wanted for use 
in a cool dry place, to guard against inould. Mice are yery^destructive to them. 
I hang mine on a rack where mice cannot get at thein, and where they have 
abundant air. Two or three frames filled with worker comb, given to a swarm 
when it is first made or hived, are a great help, and cause them to build all their 
combs straight. 

HONEY RESOURCES. 

Every bee keeper should know the honey resources of his range. They differ 
much in different localities. My apiary is near a river bottom, where the bees 
have a large forest range, and here there are few days from April to October in 
which they do not find honey. In many localities much may be done to in- 
crease the yield of surplus honey by keeping buckwheat in blossom most of th?e 
sunimer. Grermans estimate the yield of honey from one acre to be from 320 to 
350 pounds. This crop, however, yields much more honey some seasons than 
others. Bees do not like buckwheat when they have anything else; and several 
seasons when I have had acres of it sowed for them, I have obtained no pui?e 
buckwheat honey, while another year the buckwheat sown for them the last of 
July has added many pounds to my surplus boxes. 

White clover yields mtich honey for several weeks, and where it abounds bees 
are sure to do well. The Alsike or Swedish clover, where it has been intro- 
duced, is of great benefit. Black or common bees cannot reach the hoji^y in 
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red clover; the Italians can and do, under some circumstances. In the latter 
part of July, 1 86 4i, my common bees were' idle and losing weight daily ; but 
my Italians steadily stored honey in boxes. I took off twenty six-pound boxes 
from the Italian colonies, while the others did nothing. It was evident that they 
3^ere pbta^^^ it from some source not accessible to the common bee. On visit- 
ing fields of clover at various times I found it always swatiriing with ** yellow 
jackets." On account of the drought the blossoms were smaller that year than 
usual. Late in September and early in October in the same year I had several 
boxes filled by the Italians after the common bees had done storing ; and this 
honey, I doubt not, was obtained from the second crop of red clover. In soine 
sections, rape and mustard, if sown for the purpose, would come in and fill up 
in time of scarcity. 

It is recommended by some to cultivate borage for bees. It undoubtedly has 
honey in it, and is a favoilte with them. But there are few regions of our coun- 
try where it will pay to sow it. It is an annual, and is easily grown. It is 
blotter than weeds that have no honey, if that can be called praise. If any one 
watches his bees closely one year he will discover at what date they are idle, 
and easily arrange for another season to have some honey producing plants in 
blossom just when they are neededi By this way one may add many pounds 
to his surplus honey. 

In Europe it is customary to move bees froni place to place, as different crops 
come in bloom, and much attention is paid to raising crops which, in addition to 
other value, yield honey. In few parts of our country will this ever prove neces- 
sary. Wherever I am acquainted with the resources, it seems to me more neces- 
sary to have strong colonies at the right time if we would secure large honey 
crops. 

The vicinity of bees to water is a matter of more consequence than would 
be supposed by one who is not acquainted with their habits. It is asserted 
tliat a colony of wild bees is never found elsewhere than near a stream, 
lake, or river. Bees use much water, both in preparing winter food fpr their 
young, and when they themselves are sccretitig wax. If no water is near the 
apiary, shallow troughs, with floats in them, should be kept constantly filled with 
watex for their use, and in this way much time and labor be saved them. 

THB BEE MOTH. 

The injury done by the miller and its progeny of worms has been over- 
estimated. Undoubtedly, before its advent, it was comparatively easy to care 
for bees. Then weak swarms could be saved and nursed into good stociis, 
while now they are quite sure to be destroyed by moths. In all my experience 
with bees I have never yet seen a good or valuable stand injured by worms. I 
often find them in such hives, but the bees gnaw them out and they do no real 
harm. But if a hive becomes queenless, or reduced in numbers, it is soon over- 
run. In every stock that I ever examined something was wrong before it became 
a prey of worms. 

Much time and trouble may be saved to the bees by looking out and destroy- 
ing every worm, especially in the spring. As they have four generations in one 
season, every one destroyed then sensibly diminishes the number. Many of 
them hide in "patent moth traps,'' and it is a good plan to catch them; but I 
have seen so many allowed to hatch there before they were caught that I can- 
not recommend them. To careless bee keepers, they are worse than useless ; and 
painstaking ones do not need them. I often hear it charged that the miller is 
much worse in movable-comb hives, and has "much increased where those hives 
have been introduced." This may be, and probably is true, though not from 
any fault in the hives* The principle they involve is a perfect protection against 
the moth, but they have made the multiplication of colonies so easy that, with 
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young beginners, manj more weak colonies abound. Where a hive contains 
more combs than the bees can cover, the millers have a fine chance ; and where 
a large hive has but a small colony in it, the other half is a fine shelter for them. 
For those, and those only, who have learned by experience that the only safe 
way is to keep bees strohg in numbers, under all circumstances, the miller has 
no terrors. Patent hive vendors, who know nothing of the natural history of 
the bee, and care less about it, so that by some plausible story they dispose of a 
right, are the worst enemies of the bee that I have ever known. 

Hundreds of valuable stocks have been ruined, within my own knowledge, by 
being transferred from one hive to another in a wrong way, or at a wrong season, 
or by being divided without regard to the principles which should govern the 
matter to make it successful. When we can enlighten people on the science of 
bee keeping, and awaken an intelligentinterest in the subject, commensurate with 
its importance, we shall develop one of our great natural sources of wealth to an 
extent we have never yet approached. 

THE ITALIAN FEE 

Has now been so generally introduced into all parts of our country, and is re- 
ceived with so much favor, that it may seem, superfluous to touch upon it here ; 
but as I Still see various queries as to its value compared with the common bee, 
I may be allowed to give some statistics. It is quite common to see accounts of 
the great yield of honey from a single stand of bees ; but isolated cases of this 
kind prove nothing. The only fair way to decide the matter is to take these 
bees side by side with the others, under the same circumstances of season, pas- 
turage, age of queen, and management. This has often been done, and always 
with results overwhelmingly in favor of the Italians. 

In the summer of 1863 I had but two stands of Italian bees, and those not 
pure. One of these stored 110 pounds of honey, besides giviug three swarins. 
The other gave two swarms and stored 96 pounds of honey. All the swarms 
filled their hives ^ and some of them stored honey in boxes. I had, the same sea-^ 
son, 56 hives of common bees; but not one of these stored a pound of surplus 
honey, though a part of them were divided. That was the poorest honey sea- 
son ever known in this section. 

In the summer of 1865 I averaged, from, nine Italian colonies, 119 pounds 
each. The best of these shows the following record in my journal : Ohe full 
swarm taken from it the 20th of May ; 156 pounds of honey taken iii boxes ; 
stored by the swarm, 80 pounds; from the swarm there came a swarm, August 
15, which filled its hive and partly filled two boxes. Thus we have 236 pounds 
hohey, besides two large swarms, from a single hive ! The same summer I had 
30 stands of common bees, which I prevented from swarming, yet with no in- 
crease from them, I obtained only 1,655 pounds of honey, or an avex^age of 
about 56 pounds to each. The largest yield from either was 96 pounds. 

In 1865 I had an average of 93 pounds from six Italian colonies, all of which 
were divided once, and much disturbed by taking brood from them to rear queens. 
During the same time I did not take a pound of honey from any colony of com- 
mon bees, though I divided them all, and gaVe each an Italian queen. 

I claim that facts like these are concltisive. All my bees were wintered alike 
and ail in the same kind of hives, were made as equal in strength in the spring 
as possible, and enjoyed the saine range. I might quote pages of testimony to 
the same effect froin others; proofs abound wherever the bees have been tried 
in the same way. If I aiii asked the reasons for so decided a difference, I can 
hardly give such as are satisfactory. The bees do not differ much in size, but 
the Italians are more industrious ; they work earlier in the morning and in colder 
weather. I am not prepared to say that they are more hardy. If they winter 



BEE KEEPING. 



471 



better, as some assert, I think it is because the queens lay later m the fall, and 
thus keep the colony strong in numbers until cold weather., They have access 
to flowers which are useless to the common bee. That their bil is longer, any 
one can prove to his satisfaction in this way : Fill a tumbler with diluted honey 
or suffar sirup, cover it with wire cloth or perforated tin ; have it so full that the 
contents touch the Cfwer, and s^ 

bees have taken it as long as they, can reach it through the wire, the Italians 
will be found still upon it, filling their sacs and evidently lowering it. 

Not only do they store more honey, but their queens are much more prolihc 
than the black queens. It is wonderful how much brood may be taken from one 
of these queens. From one hive the last season I took thirty-two frames ot 
brood and eggs at different times from which to rear queens, and from another 
thirty-six frames, yet both hives are as strong this fall a,8 any of the common 
ones from which only one swarm had been taken. As ten frames fill one ot my 
hives, it will be seen that this was equal to three full swarms from one, and more 
than three a,nd a half feoin the other. 

CHAiVGiNG FKOM COMMON TO ITALIAN BBES. 

The ease with which this is accomplished brings Italian bees within the 
reach of all, in every part of our land; Pure queens are raised by reliable per- 
sons and sent, as ordered, any where with perfect safety. If it was necessary to 
purchase and transport full colonies, the work of introducing the new variety 
would be much inore difaeult and expensive. Now, any one who is conviDced 
that the Italians are better and more profitable can order pne^ or more Italian 
queens, and from them raise others to supply.all his hives. Many and iull cli- 
rectiohs have been given how to Italianize, but still the plain, simple way seems 
to be little understood. Having been engaged in the work for three seasons, J. 
shall try to give some hints which may be valuable to those commencmg in it. 

The queen being the mother of the whole colony, it follows that_if ^a pure 
Italian queen be given them instead of their own all the bees reared alter the 
change are Italians; and as the bees already there die off they are replaced by 
the Others, and the stock, in a short time, is fully Italianized By a pure queen, 
I mean one of pure stock, and which has been fertilized by an Italian drone. 
There has been much stock reared in this country which is hybnd. Hy this i 
mean the progeny of a pure Italian queen fertilized by a common drone ^1 his, 
in the ilrst gmeration, is hard to be distinguished from the pure; bu. it soon 
degenerates: As the drones are invariably like their mother, those reared from 
such hybrid queens are always pure. This fact_ should be borne m mmd, as it 
makes it comparatively easy to keep the stock right. , j , , t> 

The queen with which you Commence should be pure beyond doubt, l ur- 
chase of some one who will wan-ant her, and whose: guarantee you can trust- 
remembering that in the beginning you will be no judge of their purity, ilie 
fall is the best time to purchase your queen, because she will then be ready tor 
early operations the next season. Introduce her into the best and stroiigest 
colony you have, for safe-keeping through the winter If you have but^ tew 
colonies, the work for the next spring is very simple. About the middle of May, 
if you examine the hive containing your Italian queen, you will find drones m 
all stages. Then take the queen out and confine her in a cage made by rolling 
a piece of wii-e cloth.four inches square, into a tube, tying it ^firmly, and putting 
a wooden stopper in each end. Next remove from another hive its queen, and 
having killed her, insert the queen cage between the two frames, and keep her 
there forty-eight hours. Then release her, and that hive has an Italian queen. 
The «.ne from which you took her will preserve its pure drones with care, and 
immediately proceed to rear queens. In ten days you wdl find trom six to 
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twelve, queen cells nearly ready to hatch. Then take from as many hives m 
you have queen cells their queens, and leave them queenless about ten or twelve 
hours. Then from one of the hiVes take a centre frame containing brood, cut 
a hole two inches in diameter; cut out one of the queen cells from the hive con- 
taining them, with a little comb each side of it, being very careful not to press 
or injure it in any way ; dip the edges of it in a, little melted wax and insert it 
ill the frame, and put it back in the hive. In nine cases out of ten this cell will 
be gladly received by the bees, and hatch in a few days. This process can be 
repeated with as many hives as you have cells, and if done by the last of May 
or first of June you may be quite sure that these young queens will be fertilized 
by Italian drones, because you will have no others in your apiary so early in the 
season- One or more cells must be left in the hive where they are reared, that 
it may be sure of a queen; and all your hives should be examined from time to 
time, to see that the cell in each hatches, and then to be sure that the young 
queens all lay at the proper time. I usually find them depositing eggs between 
the third and twelfth days after they hatch. If any colony fails to secure a 
fertile queen in this way, insert into it, from the hive which now contains your 
Italian queen, a frame containing eggs, and from that they will rear others. 
Before doing this, look over all the frames carefully to see that they h^ave not 
commenced cells from their own eggs. 

After you have a fertile queen in each hive, watch the young worker bees as 
th^y hatch, and if all, or nearly so, are slender in form and have three distinct 
golden rings, you may Ac^pe they are pure. If there is a doubt about any one, 
you can exchange it for another at your leisure. Bear in mind that the main 
thing the first season is to get a young queen in every hive, Teaved jrom the 
one you purchased. That accomplished, all your drones will afterwards be 
pure, and young queens reared from that time forth will be quite sure to meet 
pure drones. The following spring your hives will have drones in them two 
weeks in advance of all black bees in the neighborhood ; and if yours are strong, 
and you make early swarms, the chances are much in favor of your queens 
being purely fertilized. : 

The second season of your operations all doubtful queens should be replaced; 
and if pains be taken you can easily have none but pure queens in your hives 
while the original queen which you purchased lives. I find the temper and 
disposition of the bees a better test of purity than their markings. The Italians 
are more easily managed, and less easily provoked to anger. If you open a 
hive of them and lift out a frame, instead of flying about in all directions and 
getting in a rage, (as do the black bees,) hardly a bee leaves the comb— all 
cling to it quietly until it is replaced. Where you find them thus clinging to 
the comb you have one good mark of purity. 

The only certain test that I rely upon is the color and markings of a queen's 
ro^/a^ children, or the queens reared from her. The female bee is invariably 
like the father, and the queens are the only ^^'ir/^c^ female bee. If you rear 
queens from a queen, a^d they are well marked and colored, you may he sure 
she is purely impregnatedw , 

I had a number of fine queens last season whose worker progeny was so well 
marked that I had little doubt of their purity. Yet on rearing queens frona their 
eggs they are not like their mother, and ^/ie^r eggs, when tested, produced 
queens hard to be distinguished from conimon ones. This fact will explain why 
the Italians, in careless hands, so soon degenerate. .There is no need of this 
if the queen yoii purchase is pure, and you take pains the Jirst season to put a 
queen reared from her into every hive you have; and, in the second bg^boh, to 
replace all which show impure marks. 

The most difficult part of this process, as I have described it, (and it is more 
easily done than described)) consists 'm Jiitding the old qiieen. At swarming 
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time (the best season''to ft) tjie hives are or ought to be populous ; and to 
the beginner it seems a formidable operation to look the frames over, and find 
one hee among so many. Place an empty hive by the side of the one you wish 
to examine ; after opening the latter very gently, sprinkle it well with sweetened 
waiter. It is better Bot to alarnl them by the use of smoke when you wish to 
find the queen. Begin near the centre, and take out a frame, atid look carefully 
On each side of it. If she is not on it, put it in the empty hive, and take out 
another, proceeding in the same way: If the queen is found on neither of 
them, sjyread a sheet before the hive which now contains the frames, and empty 
upon it the bees that remain clinging to the hive. If she is among them yon 
will see her as she passes into the hive. If you do not find her, return the 
frames to the other hive, examining them with care. I have often found the 
queen on the first frame I took out; and then, again, have taken them all out 
three times before seeing her. There is little difficulty in finding Italian queenS'; 
they are not disposed to hide, and their bright colors make them very conspicuous. 

Those who are Italianizing large apiaries, or rearing queens for sale, need no 
advice in the matter, yet may be interested in some items of my experience. 
I have succeeded better in rearing queens in moderately large hives than in the 
small ones generally used for the purpose. I now have my nucleus hives, coi>- 
taining three frames, the size of my large hives. A hive containing twelve 
frames, which can be divided into four parts at will, is very convenient, the 
entrance into two of the parts being at the ends, and in the others at the sides. 
Such a hive is warmer than a single nucleus, which is important in the early 
part of 'the year. ' ' ■ J- ■■' 

If such a hive contains a pure Italian queen, and she be taken from it in May, 
there will be eggs iu each, of the four parts when the dividers are put in, and 
from thirty to forty queen cells wiU be started at once. In ten days as many 
of these as you please can be cut out and given to other hives, but four or mom 
should be left in it. The young queens hatched in these hives ar0 very sure to 
mark their place when they go out for their exetirsions, as the size and entrance 
make it peculiar in appearance. 

Much complaint is made that the whole colony is apt to go out from ^ nucleus 
hive when the queen leaves for impregnation and does not return ; thus queen 
and all are lost. There is a sure remedy for this : Eees never desert a hive, large or 
small, while there is brood in it. If, then, a frame containing eggs and larvse 
be given to the small colony from another hive, about the time the queen will 
hatch, the bees will not desert it. Some have trouble in making the bees build 
more than one or two cells in these little hives. That is because they do not 
have a large proportion of young hees in them. The young bees of the current 
year are the ones that work the wax and build queen cells. They may be seen 
before they are twenty -four hours old at work on them. Keep plenty of be^ 
bread and honey in the small hive, and supply it with water and young and 
hatching bees, and you will have numerous cells. 

Be always sure that, in the hives where you are rearing queens, there are 
no eggs except froin a queen of undoubted purity. It has been declared im* 
possible for bees to remove their eggs from one cell to another, but I now know- 
that they do so. Last year I put into nucleus hives, each, a frame containing 
eggs, while the other combs, full of honey and bee-bread, were those preserver! 
from hives from which the bees had been taken, and which had been all wint^ 
in a cold room. By no probability could an egg have been in these, yet re- 
peatedly were green cells built in them, and perfect queens hatched from them. 
I do not pretend to say how the bees remove so delicate a thing as one of those 
little eggs without injury ; but is it really any more wonderful than some of their 
other operations ? 

i have reared queens every w:eek from the 1st of April to the last of October, 
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and colli el perceive no difference in size or col oriDg at the different seasons ; but 
out of eighteen reared in April last only two became fertile ; and of twenty-two 
reared in October, all but four were, lost, while nearly all those reared in May, 
June V and July were impregnated. 

I do not find the pure Italian queens larger in size than the common ones ; 
but queens reared from a pure Italian mother, fertilized by a common drone, are 
often very large and handsome. The colonies of such queens are, in every 
respect, equal to the pure. AH such queens may be safely preserved, as flieifr 
drones are pure. But no queens should be raised from them, and if swarms 
issue from their hives the queens should be taken from them and pure ones 
given them, for nothing pure comes from a queen reared from such queens. 
No one should be contented to stop short of giving a queen z^/^ec7i 2d;z7Z ;^/-0(:i!«^6'e 
pure drones tlie first season to every hive he has, whether it be one or one hun- 
dred. This accomplished, your work is more than half done. The importance 
of this is manifesti for you wiU then have no Gotninon drones in yOur apiary 
the second season. "When this is the case you can keep your own colonies 
strong, *' swarm " them early, and have little to fear from outsiders. 

So long as you have common drones a large proportion of your queens will 
meel; them. I raided One hundred and forty -three queens the first season, which 
became fertile, and thpugh I had many Italian drones in a dozen hives, and sup- 
pressed the common drones as much as possible, only twenty-six of my young 
queens were fertilized by Italians. 

It is said, and I doubt not with truth, that in all Italian stock brought to 
this country there is a taint of impurity. This is of little consequence if we 
keep our stock pure. Ey exercising proper care, we can not only keep them 
as good as the original, but also do inuch to improve them. I have several 
young queens even more beautiful than those I box^ght, and queens reared from 
them are as fine as any I have ever seen. Every one which does not produce 
pure drones should be replaced as soon as this is^ discovered, and those which 
me only hybrid may be changed before swarms are taken from thena. AlII this 
requires care and patience, but it pays well to take this care. 

In no way can the yield of honey be so sensibly iri creased as by introducing 
the ItUian bee into different localities. As it replaces the old variety a great 
diange will be observed. 

I cannot think it wise for those rearing queens to sell to send out any but 
those tested and proved pure. The practice of selling hybrid queens, or of 
sending those not tested, to those Vv^ho are commencing in the business, promis- 
ing to replace thenx if not pure, is a bad one. The beginner (who, perhaps, 
has never seen an Italian bee) cannot himself be a judge of purity, and in nine 
eases out of ten will be satisfied with what he gets, and rear from it. Though 
he will fiiid any mixture of the Italian blood an improvement on his old stock, 
yet, in the second generation, he will have nothing' pure/ ani^ie disRj^^ 
and discouraged. One had better pay a large price for a queen warranted pure 
by one whose reputation is at stake in the matter than to get a hybrid cheap, 
and find, in a year or two, that he has had all his trouble for little or nothing. 
I would advise every one purchasing a queen to clip her wings before putting 
her in a nqw home. It not only prevents her leaving the hive with a swarm jit 
any time, but you are always sure that she is the one you bought, for bees 
often destroy a queen for no apparent reason. » 

SUBDUING BEES, BEE-DRESS> ETC. 

I find a great difference between the Italian and common bees in their 
irascibility. The former are much more easily managed. Still the timid will 
do well always to use some precautions. Sprinkling with sugar water is the 
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best means of subduing them wlien you wish to open the hive. If you wish IK) 
fmd a queen readily do not use smoke, it induces her to iiide ; but for any other 
e^Kamination of the hive it answers well. A wire hat with a deep curtain to it, 
and a pair of rubber gloves with gauntlets, make a perfect protection against 
stings. The gloves are very expepsiyeva soon we^r out from contact 

witii the bee glue or propolis. I find a pair of woollen mittens, with thumb 
and finger, as knit for soldiers* use, quite as good protection. They should be 
dipped in cold water before using. From these glue can be easily removed. 
A quiet, fearless manner when among bees does much to prevent their anger. 
No stand should ever be made angry ; they do not soon forget it, and after 
they are once enraged they are difficult to subdue. 

ADAPTATION OF THE BUSIN^^ TO WOMKN. 

Health is to be derived from it. The ancients called the honey bee Debo- 
rah, or she that speaketh." Would that its gentle hum might now specik to 
many women in our land, and awaken an interest in a pursuit so interesting, 
and, at the same time, so profitable. The quick observation and gentle handling, 
so requisite in the business, belong peculiarly to women, and there is no part of 
it which is laborious, or that may not be appropriately performed by them. 

It has proved to me of great benefit. I came west twelve years ago, under 
sentence of speedy death from one of New England's best physicians, yet now 
rejoice in perfect health restored. More than to 'all other causes I attribute the 
diange to the interesting occupation which has kept me so much of the time in 
the open air, ^^iA jpaid Me for being there, I most heartily recommend it to 
others, who are seeking either health or a pleasant and profitable employ ment. 
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The most approved and desirable points of the white Chester breed of sv,^n« 
are length and depth of carcass, breadth of back, small bone, very small head 
in comparison with the size of carcass, full ham, shoulders full and well pushed 
towards the head, leaving little or no neck, heavy jowl, dished face, thin skin, 
straight hair, and straight back. • 

The engraving represents a large and fine animal, combining in consider- 
alble perfection all the above points. He w;ill be sixteeen months old on the 
1st of January, 1867, and is estimated to weigh at that time, when he will 
be slaughtered, at least 550 pounds. His face is repaarkably small. This is 
one of the most difficult points to secure, and is often an indicator of the rest of 
the figure, as well as of fattening properties. I have always found that a hog 
with a dish-face, short nose, small head, and breadth between the eyes, is right 
nearly everywhere else, and is an easy and quiet feeder. On the other hand, a 
long nose, and a long and large head, indicate, in a general way, a hard and 
uneasy feeder and a great consumer. 

The white Chester breed of swine is not an original, but a " made-up" breed, 
beiug a cross between the best native stock of Chester county and an imported 
Bedfordshire boar. He was imported by Captain James Jeffries more than forty 
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years ago> and his stock was well distributed over the cpuntry. The differences 
now observed, sometimes, in the white Chesters, so that they can hardly be 
identified as one breed, are owing- to the extra care taken by aome farmers hi 
selecting their breeding stock, or to their various fancies. Some prefer an erect 
ear/ others a lop-ear j some prefer a slight curliness or wave of the hair, others 
to have it perfectly straight ; some do not wish a large carcass, but a small anJ 
compact one, attaining a weight, at a year oM, of about 300 pounds. Th& 
western farmers, living where corn is plenty, require a very large animal. Th^ 
differences do not detract from the merits of the Chester county hog, as regardB 
good general figure, easy feeding, and capacity to return a greater weight and 
value for food consumed than any breed now known. Farmers who breed for 
weight usually estimate a gain of one pound per day till they are two years 
old, and these very often far exceed this. They have attained a weight of over 
900 pounds, and 500 to GOO pounds is very dommOn. 

That the Chester county pig is not an original, but a mixed breed, is proved 
in the very great variety in their appearance and in feeding qualities. Like 
does not produce like in all cases ; and what is called " breeding back'' is 
quite cpmmdn. There is no absolute certainty of the offspring being like either 
sare or dam. Very fine and perfectly-shaped sows often have indifferent pigs, 
and very fine pigs are also ofecasioiially produced from ill-shapeii mothers. 
Sometimes blue spots on the skin and black spots in the hair occur; Thes6 
are probably to be traced to a cross of Berkshire, a breed at one time quite 
common in Chester county. Improved stock of every description, to be kept 
up to a certain standard, r^^z^z>^5 continuous care in breeding and feeding 
Hence the cCimmon sayirig, as respects swine, that the breed is in the trough.'* 
While it must be admitted that the good points and properties of the Chester 
county breed are not so confirmed and established, that like will always 
produce like, there is yet, taking the best samples, so full a development of 
nearly perfect figure, quiet habits, and fattening tendencies, as to make a capital 
giwnd-work, which some energetic farmer Juay use as a starting point, as Bake- 
well, and Ellman, and Webb did with sheep, and bring up the white Ghesters 
to a still higher standard and a more determined type. 

The hog is often the poor man's main reliance, every portion of it being sus- 
ceptible of use ; and if his weight at a given ago can be doubled on the same 
amount of food, a vast benefit will bo conferred on the economic interests of the 
masses, and a large addition to the aggregate wealth of the country. 
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BY PASCHAtL MQRBIS, PHliiADELPHIA, PENNSYLVANIA. 



The plan of the piggery delineated in the accompanying engraving is suscept- 
ible of reduction or extension, for a larger or smaller number of pigs, and is in- 
tended to supersede the not only useless; but objectionable as well as expensive, 
mode of constructing large buildings under one roof, where confined and impure 
air, as well as the difficulty of keeping clean, interfere greatly with both health 
and thrift. Twenty-five or thirty breeding sows.farrowing at different periods of 
the year, can be accommodated under this system of separate pens, by bringing 
them successively within the enclosure ; or an equal number of hogs can be fat- 
Imed without any crowding or interference with each other. Some two years 
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ago I sold a yery fine pair of Chester bounty pigs to a customer a farmer,) 
who complained that at the end of twelve months they only weighed 175 pounds 
each. On inquiry as to his management, I found they had been kept in the 
liorse stable, which was cleaned regularly once a month. It was dark and badly 
ventilated, and the pigs were entirely out of reach of sun and pure air. The 
tenacity of life showti by the white Ohesters, trnder such circurostances, spoke 
well for the breed. Thrift and growth were of course impracticable. Neither 
the white Chester, nor aiiy other breed with which we are acquainted, will do 
well in confined or close quarters ; and where too many are kept in a single pen 
the heat of contact is veiy apt to Create 




The nature of a hog, no less than the composition of his food, indicates a large 
amount of animal heat, and we have always noticed that they suffer much more 
from heat and confinement than from cold. This fact is kept in view in the 
above arrangement, The entrance, as seen in the engraving, is on the north 
side of the building, which therefore fronts the south, as does also each separate 
pen. The main building is thirty-two feet loilg by twelve wide, with an entrance 
gate at each lower corner to the yard of two first divisibns. The entry or room 
in the centre is eight feet wide, allowing space for slop barrel, feed chest, char- 
coal barrel, (almost as indispensable as feed chest,) hatchway for access to root 
cellar underneath the whole building, and also passage way to second story. 
This latter is used for storing corn in winter and curing some varieties of seeds 
in summer. A wooden spout, with sliding valve, conveys feed to the chest below. 
The grain is hoisted to the second floor by a pulley and tackle on the outside, as 
observed in engraving. 

'The perspective of main building allows a partial view of platforms, surmounted 
by a board roof, and divisions in the rear. The groiind plan allows six of these 
on either side of the passage way. The first two pens, to the right and left of 
thie door, are 12 by 12 each, and attached to them are 25 feet in length of yard 
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by 15 feet wide: Ml the yards are extended three feet wider than the buildmo-, 
which admits of the two entrance gates at the corners. 




Another division then commences, consisting of a raised platform, 6 to 8 feet 
wide, and extending the same width as the first pen, with a hoard roof over it, 
and al?*^' lonrded np on the back, which answets the purpose of a division fence 
to separate from the pen behind. T wenty-five feet of yard are also attached 1k> 
this, and the same arrangement is continued to all the six divisions. 

We have found this board roof and wooden floor on the north side of each 
pen and frpnting the south to be ample protection in cold, wet, or stormy weather. 
The floor is kept perfectly clean, and even the feeding trough is not on it, on 
account of more or less of wet and dirt always contiguous to the trough, which 
freezes in winter and becomes slippery. 

Each yard is used for the deposit of refuse vegetables and weeds, litter, &c., 
thrown in from time to time, to be consumed or converted into manure. This 
is conveniently loaded into a cart po-ssing along on the outside of each range of 
pens. 

The passage way between each range of pens gives convenient access to the 
feeder for all the divisions. A -door^also communicates from one division to the 
other, to Hiake changes when necessary ; and klso a door or gate from each pen 
to the outside, so that one or inore can be removed and, others inti-oduced without 
any confusion or interference from any of the other pens. Tie two pens under 
tiie main roof of the building, being more sheltered, ar^ reserved for sows who 
may happen to farrow very eatly in the season, or in extreme cold weatheE, 
which is always avoided if practicable. 

For several reasons, the boiler for cooking food is in a rough shed adjacent to 
the piggery and entirely outside of it. There is no reason why this should be 
nece^ssarily a part of the piggery. 

The above plan is not offered as embracing much that is novel in arrange- 
ment, but as one that combines many advantages— 

1st Complete separation, as well as easy communication between each pen, 
as well as to outside from each. 

2d. Avoiding close and confined air, and admitting of extension or alteration 
far a large or small number of pigs. 

3d. Facilities for keeping clean and receiving refuse vegetables and weeds, 
&c., for conversion into inanure, and also for loading from each pen into a Cart 
passing along outside.. ,\ :. ^' 'V' 

4th. Oheapness. With the exception 6f the main building, all the rest can 
easily be erected by an intelligent farm hand. 
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The supply of fine wool in the mannfaeturing markets of tbe world if3 yearly 
increasiDg, and the tendency in price is downwards. The demand for long 
wool is etill nnsatisfied, and the movement of prices for all the best styles is de- 
cidedly upwards. The English long wools bear quite as high a prke as the 
finest of Australian merinoes, and much higher than those of the Cape and. of 
South America, which have suffered a material decline within the past year. 

The increasing manufacture of combing wools, the tendency towards which 
was noted particularly by the writer in his "Condition and Prospects of Sheep 
Husbandry in the United States," In the report for 1862> is perhaps the most 
notable fact concerning the woollen manufacturing industry of the present day. 
New and beautiful styles of ladies' goods command the admiration and patron- 
age of the fashionable world ; and invention is almost equally rife in the pro- 
duction of fancy goods from long wools for gentk^^ 

In 1865 the imports of woollen goods into this country amounted to $20,347,563. 
Of this one-fourth part was for woollen cloths and shawls. The remainder was 
mostly for long or coarse wools, including dress goods, blankets, carpets, and 
flannels. The delaines and dress goods &r exceed other items, amounting to 
$7,817,139. This fact significantly illustrates our want of combing wools. In 
two yeai's the imported dress goods of the United States have cost nearly eighteen 
millions of dollars in gold, while the same item for the two preceding years did 
not reach two millions. On the contrary, more cloths and shawls were intro- 
duced in 1862 than in 1865. 

The wool quotations of commercial papers, wherever examined, test the cor- 
rectness of these remarks. The following are the prices quoted at the present 
writing: Choice Saxony, Ohio, and Pennsylvania, 67^10 73 cents; Ohio and 
Virginia, half to full blood merino, 55 to 62 J cents ; Ohio and Virginia, common 
to half blood merino, 47 J to 57^ cents ; western merino, 45 to 57 J cents ; Can- 
ada combing, 70 to 85 cents. 

In connexion with these quotations, it is remarked that a change had occurred 
within the year preceding ; that " then fine wool was in demand and the lower 
grades neglected. Combing wool, however, is in as good demand as it was a 
year ago, and commands as good a price." An English journal, (the Farmer's 
Magazine,) in alluding to our want of worsted wools, says "that there is great 
danger that their" (our) "worsted factories will have to be closed for want of 
raw material." 

The high price of Cotswold wool should not be deemed extravagant, in view 
of the fact that its shrinkage in scouring is but from IS to 20 per cent., while 
the waste in merino wools ranges from 40 to 70 per cent. A pound of average 
Cotswold fleece will produce as much scoured wool as two and a half pounds of 
merino fleece which shrinks 68 per cent. 

The breeding of long-wool sheep, especially of Cotswolds, Shropshire, and 
other Uowns, is increasing perceptibly in this couutry, especially in Connecticut, 
New York, Pennsylvania, Ohio, and Michigan ; and the advance in this dire^ 
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tion will be still more rapid in the immediate future. The necessity for good 
mutton is (juite as urgent as the want of combing wool, and farmers near the 
large cities, and many even in the interior, are finding a rich profit in mutton 
breeds.' , * 

A few facts from the con-espondence of this department will aid in elucidating 
the vexed question of the comparative profit of fine and long wool sheep. Aside 
from speculative operatiQns; thfe latter, in suitable situations and circumstances, 
appear to have the advantage in the comparison. 

From^ Cooper Sayre, of Oaks Corner, Ontario county, New York, a statement 
concerning a flock of fifty Gotswolds, regarded as thorough-bred animals, and 
the recipients of State fair premiums, places the cost of keeping at $2 per year 
for ewes and $2 50 for wethers. This includes five months' winter feeding with 
hay worth tet)i dollars per ton, and cornstalks, with one bushel of beets per day, 
costing twenty-five cents, and a peck of oats daily for the lambs of the flock. 
His ewes average seven ppiinds of clean wool each, and his wethers eleven 
pounds., The minimum sales of the former are not less than twelve dollars each. 
His ewes average a yearly increase (of lambs) of 120 per cent. His principal 
buck weighed, at 18 months, 264 pounds. At the end of the first year he ex- 
pects a weight of 140 pounds, 200 pounds at two years old, and from 200 to 
250 at three years old, and an increase in three months feeding for market of 
40 pounds. He estimates the cost of ; care and labor, exclusive of wa^shing and 
shearing, at $3 each. It is an interesting fact relative; to a flock of this size 
that the loss is but three per cent. , 

An interesting exhibit of the debtor and credit sides of a flock of South Downs 
is made by fialph H. Avery, of Oan^istot'a, Madison county^ New York. Taking 
the average yearly cost and produce of his flock as a; basis, he estimates fOr a 
flock of ten ewes as follows, with $19 10 each as a comfortable balance : 

Ten ewes, at $30 each . . . . . ... . .,. ^ . . . . . ...... '$300 :00 

Interest on stock. . . ...... ... .■^ .'.,......> , 21" ,00 

Pasturing 6J months, at $2. .......... ... ......... ..... 13 00 

Winter food 5t} months; at J3- . . , ... 16 ' 50 

Salt, $1; washing, $1; shearing, 50 cents ... ... 2 50 

Labor for winter care. . . . . . . . . . . ... . .... .... .... ...... ^ . 5 00 

Average loss by accident or disease, ,2 j)er cent . . . ..... ... ... ... . 6 00 



364 00 



, ■RECEIPTS.; 

Ten ewe^, worth same at end of year. . . .... .:. . . . . . . . . . $300 00 

Fifty pounds of wool of ten ewes, at 50 cents . 25 00 

Fifteen lamb^V at $15 each. ....... .... ... . . . . 225 00 

Value of manure. ... ... ... .... , .,. . . . ......... ...... ....... 5 



GO 



555 00 



Leaving a net profit of, .................. 191 00 

He writes further as follows : " My sheep are usually sent to pasture about 
the first of May, and put into winter quarters about the middle of November, 
making six and one-half months in pasture. During the summer and autumn I 
aim to prevent them from becoming too fat, which I find a very difficult matter. 
In this they differ from any other breed which I have kept. My only care 
during the season at pasture is to put tar upon their npses two or three times 



IMPORTED COTSWOLD RAM (YEARLING) "HIS ROYAL HIGHNESS." 

B}'€d by Robert EarnCy Aldsworih, North Leach, England. Impoiied and ovmcd by Burdett LoomiSy 

Windsior Lochs, Conncctmd, 




IMPORTED COTSWOLD EWES, YEARLINGS. 

Bred by Robert Fame, Aldswmih, North Leach, England. Imported and owned by Burdett Loomis, 

Windsor Locks, Cov^edicvi. 
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and give a supply of salt once a week. I deem it very essential that sheep have 
a constant supply of pure rnuning water the year round. When put into winter 
quarters, which consist of a warm shed open on one side, a tight, warm, and dry 
stable, always well bedded with straw, and well lighted and ventilated, and an 
open yard in which there is a trough constantly supplied with water brought 
ffoni a spring, they having free access at all times to all the different departs 
ments, as their instincts lead them. They are regularly fed three times each 
day upon clover hay, cut when first in bloom and cured mostly in cock, so as 
to preserve the leaves, color, and flavor as entirely as possible. Occasionally at 
noon I feed on cornstalks, wheat, oat, or bean straw, for a variety. Fo grain 
or roots are fed at any time. I, however, think a few roots, regularly fed, would 
be beneficial to their health. My sheep, thus kept, are always healthy and in 
fine condition. I never lose any except by accident. 

After a thorough trial of several breeds of feheep, I consider the South Downs 
the most profitable for wool and nlutton combined, for this section of country. 
For hardiness, early maturity, and easy fattening qualities, together with the 
superior quality of their mutton, they are not equalled. In other sectibhs of the 
country other breeds might be preferred," 

The hardiness of the Cotswolds is well illustrated by the fact that they Eve 
and thrive as far north as the Ohio river without other food, summer or winter, 
than the natural grasses of the meadows and forests. It is a common experience 
in the south, and a well attested fact in Missouri, Kentucky, and Virginia. An- 
thony Killgore, writing from Stewartstown, Missouri, of his flock near Maysville, 
Kentucky,; says: , ■ " ';^f,'''; , ■ 

" From 1852 (the year I made, my first importation) to this date, niy sheep 
have never been fed, either in winter or summer, but live bountifully the year 
round on blue grass pasture alone. With this treatment I have suffered serious 
loss from the ewes beconiing too fat for breeding and compelling me to consign 
them to the butcher. I have never owned a common sheep for l)reeding pur- 
poses ; nor have I ever handled anything but Ootswolds, except a few Downs, 
and they only for a short time. All I know of other breeds is from observation, 
in other hands, and from this I have been satisfied to breed the Ootswold sheep 
exclusively. The South Down is a great favorite with me, and has some ad- 
vantages over the Ootswold, while laboring, at the same time, under some great 
disadvantages." ' 

Another of the sheep-breeders of Kentucky writes : I have not fed my sheep 
this winter, and they are in fine order. We never feed unless the ground is 
covered with snow six inches or more," 

31 I . 
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: Messrs. S., & ,S. W. : Allen,. Vergennes, Vermont, sends the following state- 
ment, cmbraciiig long and short wool breeds : 



Expenditures, 


Merinos. 

$G0 00 
9 00 

20 00 
7 50 
6 00 




Leicesters. 

$20,50 
■ ■ ' 1^ GO 

25 00 
^ 7 50 
6 CO 

3 ,00 


Jr^asturing' six iiionths ■ '.' 

Winter feed six montlis : ■ ' 

2 tons of liay, clover, and herdsgrass 

6 busliGls of corn. 


(2i tons hay) 


i 2 bushels of oats ^ ... 




12 bushels of carrots and beets 






50 

'""'i'oo' 

2 00 
10 00 




'Wasbiiig- .... ^ ... ■ , . . ' , 

"Sliearing ' . ■ 





' , '50 

1 00 

2 00 
■ 5 00 






Aver^ige per cent, annual loss by disease, dogs, &c 
Receipts. 

Wool, 100 lbs 


80 lbs - 


119 00 


83 00 


50 00 
500 00 

2 00 

3 00 


' 52 00 
150 00 
2 00 


10 lambs .... . . . 








Manure (A^dnter) , . - , 


555 00 


20t 00 


436 00 


124 ;00', 


First year's average growth of lambs.-- -. - 

Tinrd year's average growth of lambs - - . , , 




50 lbs. , 
20 , 
10 


. 75 lbs. 
25 

,25:;:*'"';. 


, 80 lbs. 




'/ 125: lbs: 







It win readily be seen that this flock of merinoes commanded speci-iktive 
prices. It would scgircely be advisable to stop breeding American merinoes so 
long as purchasers eagerly demand them at the rale of '^100 each for ewes and 
$50 for lambs.,. But when both breeds .arc sold at the same' price, and lield for 
wool and mutton alone, what will this comparison show 1 It is worth noticing, 
that the amount of corn, oats, roots, salt, and labor is the same, and that the 
only eltra expense of the Leicesters is for half a ton of hay at five dollars, and 
three dollars more for pasturage ; ten merinoes costing, for feed and attendance, 
$4 90 each, and ten Leicesters $5 75 each — a difference of about fifteen per 
cent, in favor of the former. To counterbalance this, the wool of the Leicesters 
yields two dollars more per annum, and their superiority in mutton is equiva- 
lent to 45 pounds in three years, or 15 pounds per annum. For the purposes of 
mut^ton and wool, then, this showing decidedly favors the ten Leicesters, which 
produce nearly 150 pounds more of mutton, worth $15, and $2 more in wool, 
making '$17, from^ which' deduct fp8 50, for extra cosfc of' keeping,, leaving' a dif- 
ference of $8 50 in favor of the Leicesters. / 

A. L. Graves, Qttumwa, Iowa, with a flock of 160, makes the average cost 
of feed and care of ten ewes and ten wethers $41 40, and of the same number 
of cross-bred sheep— South : I) owns and native— $42 "40'.' ' The. merinoes yield^ 
100 poLiiids 10 .ounces of wool, and the cross-breeds ^9 14 ounces. 

Thus far the merino, has the advantage in point of profit ; but the mutton as- 
pects of the case are immensely in favor of the South.Bown blood. The cross- 
bred attains its growth in two years, two^hirds of it the first year • the merino 
in three years, one-half the first year,, and one-fourth each year of the remain- 
ing two years, in addition to e^iiiier maturity, the size is larger and the price 
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per pomid greater in tlie market. These points increase, very materiallj^, the 
disparitj in muttoa productioiij, while tlie cost, of keeping is very mocleratelj 
eiiHaiiced. Recent speculative prices of merino lambs constitute the oiilv ele- 
ment of superiority, in point of profit, which may temporarily counterbalance 
the superior profit from mutton production in the cross-breds. 

Several statements liaYe been received from .owners of merino flocks, (most 
of them tliorougli breds,) which exhibit a wide range of expenses and balances 
of profit, depending upon the price of feeding material, the length and severity 
of the winter, and somewhat, also, upon the liberality of the feeder. They rep- 
resent the different sections of the country, and a wide range of prices of sheep. 
These exhibits, averaged, give the following results: Average price of ewes, 
$16 40 ; wool of ewes, 6 J- pounds eaclr, worth $3 86; average cost of keeping; 
per annum, $2 65 ; percentage of lambs to ewes, 80. This is "about the aver- 
age prolificacy of this breed throughout the country, while Cots wolds willproba-- 
My average 120, and South Downs still more. So far as indicated by state- 
ments received at this office from American breeders, founded on their ovvn> 
experience, South Downs would average 150 per cent. Probably the actual 
average througliout the country would be somewhat less. The exhibits of 
long-wool floeks, as shown in the preceding statements embracing both long; 
and short wools, and in many others of a general character, indicate a smaller 
difference in their cost of keeping than is generally believed. Long wool sheepj, 
of course, require m_ore feed than small breeds, but they are of earlier maturity 
and more easily fattened, retainiDg the fat in the carcase instead of excreting- 
it in the wool. 

The original data, briefly analyzed above, illustrate conspicuously the favor- 
able influence of the milder climate and abundant herbage of the central blue- 
grass regions upon the thrifty long- wooL breeds. So suited are they to this, 
climate, that in Kentucky, for instance. South Downs and Cotswolds are the? 
favorite breeds, and many of the best farmers could scarcely be induced to ex- 
change for fme v/ool sheep, however great the temporary advantage promised^.. 
To illustrate this difFerence in expense of feeding in different sections, and to- 
show the money value of climate to sheep breeders^ the following statements' 
are given, each presented as the actual c[uantity and value of feed consumed, 
by ten merino ewes: 

Gr. S. Center, South Butler, Wayne county, New York, pastures six months^ 
at a cost of $15, and feeds six months, clover and timothy hay, worth $20' per- 
ton, and corn at ^l 50 per bushel, costing $50 ; salt, 50 cents. Total cost of^' 
feed, $65 50. 

Charles M. Clarke, Whitewater, Walworth county, Wisconsin, pastures six. 
months, and feeds six months upon clover and timothy hay, at ten dollars per 
ton, and corn and oats at forty cents per bushel, costing for the year, $46 80. 

E. Findley, Ottawa, Illinois, pastures eight months, at a cost of $4 60, and- 
feeds four months six bushels of corn, v/orth $1 80, and one pound of hay each' 
per day, worth $S per ton, or $4 80 for what is required — altogether costing, 
including salt, less than $12. 

Facts like these are directing the attention of v*^ool-growers to the milder 
climates of Maryland and Yirginia, as well as to Kentucky and Missouri, and; 
to the mountains of Tennessee and the plains of Texas. Ti;e entire Ailegha- 
nian region is unsurpassed for profitable sheep husbandry. The writer of thisj 
in his volume upon West Virginia," refers to the fact, that in Hancock, Brooke^ , 
and Ohio counties, in that State, there were ia ISuO as many sheep as acres of 
improved land — a proportion to acreage eight-fold greater than in Ohio, the first 
wool-growing State in the Union; and says of the highlands: " The mountain 
regions are unexcelled as sheep walks, axid are beginning to be improved as 
such. * * ^ The mildness of the climate and excellence of mountain 
pastures are conditions favoriag the production of the best qudllty of wooV' 
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Eor sweetness and flavor, the mountain mutton of Virginia is deservedly ccle- 
Mated. The production of fine spring lambs, of South Down or Gotswold 
hlood, for the markets of the eastern cities, would prove here a most profitable 
^l)usiness." „ ' ' , 

This mountain-fed mutton, fattened upon grass alone, has long been noted in 
"Washington and Baltimore. In a private note from Paul McNeel, of Pocahon- 
ttas county, (near the summit of the Alleghanies,) whose flocks formerly num- 
ibered 900, mostly common sheep, and who acknowledges sheep husbandry to 
be more profitable tlian the production of cattle, horses, and mules, the following 
iiilustration of the above fact occurs : 

I began with 500 or 600 sheep about the year 1830. In buying, I bought 
isuch as I could fatten the nest year for the White Sulphur Spriogs. I suppose 
I furnished from 300 to 500 head each year for more than twenty years ; and 
.Mr. James Caldwell, the proprietor, told me the best muttons he bought were 
purchased from me. Old G-eneral Wade Ilamptoii and Mr, Singleton, pf South 
'Carolina, built summer residences at the springs. I frequently met thenij and 
they always asked me about my sheep, and what I did to make them so fat 
;and the flavor of the mutton so good." 

Thousands of merino sheep have recently been introduced into Virginia from 
the north ; but the long wools, among provident and thrifty farmers, are pre- 
ferred ; and it is evident that the central and southern latitudes will compete 
ssuccessfully with more northern locations fot the supply of the worsted wools 
<of tie' country. , 



THE ilERICAK MERINOES OF TO 



The increasing interest manifested of late in the breeding of pure blooded fine- 
wooied merino sheep indicates that the progress in sheep husbandry, which has 
1been most remarkable during a c[uarter of a century past, is destined to continue, 
and that the growth of fine wool is to become one of the leading interests of 
■^his "country. /' \ ,, 

K'p where has there been felfc so much general interest in this subject as in the 
*State of Vermont. The Spanish merino was introduced liere early in the present 
xientury, and by the judicious and careful breeding o£ more than forty years has 
become a far more perfect animal than when first impOrtedj combining a heavy 
fleece of fine texture with a vigorous and healthy c;onstitution, adapted to a north- 
ern cli^mate, which the less hardy Saxons were unable to withstand. The flocks 
ot such gentlemen as Edwin Hammond, of Middlebury, William 5, Sanford, of 
Orwell, Eollin J. Jones, of Cornwall, E. S. Stowell, of Cornwall, Geo. Campbell, 
of Westminster, John T.Tiich, of Eichville, and others in Vermont, have made 
the thorough-bred merino sheep celebrated throughout America. Animals from 
these flocks are eagerly sought from all portions of the country, and at prices 
almost fabulous to those not familiar with the facts. Kams from one to 
three years old are sold at from $1,000 to $5,000, and in some cases 810,000 
has been refused for a single animal. The owner of a superior ram frequently 
received from $2,000 to $3,000 for his services in one season, besides using him 
in his, own flock. Ewes are sold at from $100 to $1,000. Hon. Eollin J. Jones, 
of West Cornwall, Vermont, sold his entire crop of ewe lambs in the season Qf 
1S65 at ^100 per head when Ave months old. The subjoined statement shows 




"SEVILLE," INFANTADO RAM, TWO YEAES OLD. 
The I^-opa-ty of ItoU'm J. Jones, Wed OormcaU, Vamont. 




"MAJOR." INFANTADO RAM. 
Weiffld of jlcecc, 23 J JLs. The Property of Dcardorff, Walter & Co., Tuscarawas County, Ohio. 




GEOUP OF MEKINO EWE TEGS. 
Tlte Property of Upton C. Dcardorff, Tuscarawas OomOy, Ohio. 
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the weiglit of fleece and weiglit of carcass, respectively, at a public shearing of 
these lambs, given by the purchaser, at West Coruwall, Vermont, May 23, 1866 : 



Number. 



Yv^eiglit of 
.fleepe, 



Weiglit of 



Number. 



Weiglit of 
fleece. 



Weight of 

'•••'■carGassi - 



1 — 

2........ 

3. 

4. --..... 
5--- 

6 

7-.-.-,_.. 
■ '8........ 

9........ 

10....--.. 

n. ....... 

12........ 

13........ 

14 

15-. 

16... 

17...--..- 

18 

19....... 

20........ 

21........ 

'22... 
23........ 

24........ 



9 
11 
11 

9 
12 
10 
10 

11 

12 
11 

10 
10 
10 

9 
12 
12 
11 
11 

9 
11 
12 
12 
11 
12 



10 
14 
8 
8 
6 
6 
9 



10 
: 8 
12 
6 
10 
6 
8 
6 
12 
12 
6 



14 

8 



Ih. oz. 

69 12 

56 4 

46 4 

60 14 

62 6 

49 14 

59 10 

71 4 



46 
52 
46 
61 



46 10 

47 4 
68 14 
57 14 
53 0 



65 
66 
66 
49 
45 



25 

26. -.. ........ 

27 --. ... 

28. -.^--..-- 
29.. - 
30.. ......... - 

31. 

32.,:.-.-..... 
33... 

34-,..--..... 

35. -..--—..- 

36. -- 
37 — ......... 

38. — ........ 

39. -- 

40. --.—-.-- 
41........... 

42.. ....... - 

43. — 
44--..-...-- 
45.— - 



46 12 
53 4 



Total..--.. 



Ih. 


oz. 


Ih. 


oz. 


11 


14 


46 


2 


10 


12 


66 


14 


9 


6 


60 


0 


12 


10 


. 48.. 


0 


10 


:l 4 ' 


57 


6 


9 


12 


/ , 48 


10 


9 


4 




o 


JO 




64 


0 


13 


0 


61 


8 


11 


10 


. : 58', 


14 


13 


0 


43 


8 


11 


14 


54 


14 


12 


42 


56 


4 


9 


14 


61 


15 


12 


12 


54 


2 


11 


2 


62 


10 


11 


2 


68 


14 


11 


4 


" ,56 


14 


11 


; a 


42 


14 


1^2 


0 


67 


4 


11 


■ 4;';' 


59 


6 


508 


10 


2,515 


3 



Gross weif^lat of carcass after sborii, forty-five ewes, 2,51 5 'pounds, 3 ounces., 

Average w-eiglit per head after shorn, 55f pounds. ■ ' ' 

Average weight of fleeces, IJI pounds 5 ounces. ' ' 

These lambs, like most of the principal flocks of pure bred merino sheep in 
Addison county — the leading sheep-growing county in the State — were descend- 
ants of the Spanish merinoes of the importation of Stephen Atwood, of Con- 
necticut, and now generally known as the Infantado stock. 

The ram lamb Ophir is a most perfect specimen of what long continued effort 
at improvement can accomplish. He was but ten months old when his portrait 
was taken. The ewes of the best flocks, when matured, shear from ten to fifteen 
pounds each; the ram from fifteen to twenty-five pounds, unwashed, and they 
are generally shorn in April or May, when the weather is cool and the fleece less 
oily than it would be later in the season, at the ordinary time of shearing. 

The number of breeders of fine sheep is rapidly increasing. Competition is 
keen, and we may look for a still further advancement in the excellence of flocks 
and a more general dissemination of the Aojerican merino through the United 
States during the next decade. The addition to the material wealth of the coun- 
try in this event can scarcely be estimated, as, with the req[uisite protection by 
a judicious tariff, the American breeder can be confidently assured of aniple and 
gratifying remuneration. 

The people of Texas were becoming considerably interested in sheep hus- 
bandry and the breeding of improved stock when the late unhappy rebellion 
terminated their intercourse, with the north, and even since the close of that 
struggle have again commenped visiting Vermont with a view of purchasing 
stock and engaging anew in the prosecution of the enterprise. The soil and 
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clim?ite of Texas are favorable to the breeding of glieep, and we look to see tbe 
Loiic, Star " become one, of the leading vfool-growiiig States of tlie Union. 
Several of the best fl'ocks of Vermont will be represented at the exposition at 
Paris in 1867, and a still greater triumph for the American breeder tlian that 
achieved at Hambilrg a few years since may be expected. We hope to see it 
fally demonstrated that the pure bred American merino has no etjual on the face 
of the globe, / ' 



GATTLE , FARMING IN THE PAMPAS. 



BY EEV. G. D. CARROW, LATE SUPERINTENDENT OF THE MFSSIONS OF THE 
METHODIST EPISCOPAL CHURCH IN SOUTH AMERICA. 



There are two classes of men (discoverers by land and sea, and pioneers in 
nevf fields of tillage and commerce) who, though almost invariably distinguished 
ibr great and good qualities, seJdom realize an adequate return for their services 
to their country and, to mankind. The truth of this statement is confirmed b};- 
many facts belonging tO' the history .of . the discovery and colonization of this ; 
continent. Were we not so strongly .assured of the contrary, we might suppose 
that, the discovery and exploration of the three greatest rivers of this continent, 
and: 'of the globCvWere events certainly calculat(3d to /insure solid' comfort to' .their 
authors during the brief period of their mortal life, as well as immortal, fame on 
■the 'pages' of history. 

, ■ What are the' facts which so sternly forbid this natural, supposition? Fer-' 
nando de .Soto was the first white man. who explored the banks of the Missis- 
sippi, and sav^ that '-'father of waters" roll beneath the boughs of the primaeval 
forest to the sea. But only a few days after his passage of the mighty stream 
he had ceased to live; his body, to conceal his death from his enemies, was 
wr^ipped in his mantle, and, at the hour of midnight, was silently sunk in the 
middle of the current. **The wanderer," says Mr. Bancroft, "had crossed a 
large portion of the continent in search of gold, and found nothing so reniark- 
'able as' the place of his burial."' Francisco de Or ellana, striking a stream that 
wound itself along through the rugged passes of the. Peruvian Andes, built a. 
mere raft of green wood, launched it, and drifted with the current. Onward it 
bore him through plain and forest, -mountain gorge and fertile valley, ever grow- 
ing deeper and wider, till, at the end of seven months, and at a distance of four 
thousand five, hundred miles, his iVail and rudely constructed' vessel; felt ' , the 
heaving, and his experienced eye surveyed the great expanse, of the Atlantic 
Ocean. He called the river Amazon, Marvellous was the adventure, and im- 
mortal the fame. But, ten years later, the discoverer, perished in an expedition 
designed, to locate and further explore the river, whose course he had followed 
from its birth in the mountains to its death in the sea. 

In 1515, Juan Dias de Solis, crossing the equator, and steering boldly to the 
soiith, in the teeth of the terrific gales which sweep northward from the latitude 
of Cape Horn, entered what he soon perceived to be the mouth of a gTeatiriver, 
and finding, or hoping to find, silver among its sands, called it El Rio de la 
Plata. But venturing ashore a few days after the discovery, he was put to 
death by the native savages. The explorers were in search of the precious 
metals, but died at the height of their career in poverty and disappointment. 
Posterity, however, was to reap incalculable advantage from their adventures 
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and snfferiiigs. Harvests of grain and cotton are now gatkered in the valley of 
tlie Mississippi more valuable than the produce of the mines of Potosi. Har- 
vests of fruit, corn, and cotton are to be gathered in the valley of the Amazon 
worth more than all the gold tlia,t streaks the mountains whence that river flows. 
And from the far-reaching plains of La Plata's basin, supplies of meat and 
clothing might be drawn in quantit^^^^ sufficient to meet the necessities of more 
than half the world. The pampas form the larger portion of that great river's 
basin. Of their wool-producing capabilities, and of the extent to which they 
are already laid under contribution, the writer has given some account in the 
report of 1864, Department of Agriculture. In the present communication his 
purpose is to give to agriculturists of the valleys of the north some information: 
on the subject of horned cattle breeding on the great plains of the South Amer- 
lean,, continent. ,■ 

THEIR ORIGIN. 

There Were no horned cattle either in the northern or southern division of this 
continent prior to the discovery. The first ever seen in the new World were im- 
ported by Columbus in 1493. Eespecting their importation into the northern 
section of the southern continent^ Lieutenant Gibbon, in his Exploration of the 
Yalley of the Amazon, says: "This pampa looks like a great pasture field, 
enclosed by theMamore ditch on the south, and the Secure on the north. Under 
the shade of the trees stand the cattle of the field. The}^- have gradually clam- 
bered over the Cordilleras from the flats of Guayaquil, through the table lands 
" of Oruro, and from the salt district of Charcas. The Creoles drove them down 
by the side of the Mamore river, and let them out into the grassy prairie Iand,6 
of Ghiqiiitos and Mojos. When the cattle came among the Indians they, knew 
not what to make of them. There were no such animals in their void lands. 
The fierce tiger, and the poisonous serpent which they worshipped, were out- 
done. The cow interfered with the belief they previously had, that the largest 
animals were God's favorites, particularly those which had the greatest means 
for active aggression or self-defence. The cow helped to change such a religion. 
By degrees they learned that- she neither bit, clawed, nor stung; that she car- 
ried a bag full of milk; that her teeth were given her to cut the pampa grass, 
and not to devour the flesh of a human being; that she was docile and friendly 
to man, and not his enemy. The Jesuits (missionaries) taught the Indians how 
to milk the cow and how to use her milk. They soon learned how to tend cat- 
tle, to lasso them, to yoke them by the horns, so that they may drag along a 
bundle of drift wood from the edge of the river to the middle of the plain. In 
this way they kept cattle near tlicm, while herds roamed through the pampas, 
became wild, and are now so scattered through the lands that it is difficult to 
count them." The pampas described in the lieutenant's report form the cen- 
tral and southeastern departments of the present republic of Bolivia, and he is 
doubtless correct when he states that the first horned cattle introduced into that 
part of the continent came from the Pacific coast. In 1551 horned cattle were 
first brought into Paraguay from the coast of Brazil. These Sir ¥/oodbine 
Parish regards as the progenitors of the numberless herds that for three cen- 
turies have roamed the southern plains. For the original importation Paraguay 
was, doubtless, indebted to the Jesuits, as was that country, and, in fact, the 
whole interior of the southern continent, for almost all the elements of their 
early civilization. Sir Woodbine is mistaken, however, in asserting that the 
whole pampas stock originated from the breed imported into their mission 
grounds by the Jesuits of Paraguay. Prior to the date to which that importa- 
tion is assigned, settlements of Europeans had been effected in southeastern 
Peru, and the colonists, as Jlr. Gibbon suggests, had brought cattle with them 
from the west coast. The present stock, therefore, may be regarded as the com- 
bined results of two original importations, one from the Atlantic and the other 
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from tt 8 Pacific shore. As to tlie particular cliaracter of the original stock, it, 
no doubt, consisted of the common black cattle of Spain and Portugal. 

WILD CATTLE. 

There is a very common mistake in regard to what some witers designate as 
the " wild cattle of the south.'' The writers themselves are mistaken, and have 
led their readers to the same erroneous conclusion. The opinion is, that from 
an early period after the conquest herds of straying and unclaimed cattle were 
allowed to run wild, and that these were, in the course of many years, multiplied 
into countless millions, roaming wild and fierce through the forests and over the 
plains, it is true that portions of herds, which had never received proper care, 
or that by some sjiecial and violent cause had been separated and scattered, 
have become wild in their habits and fierce in their dispositions. But being 
regarded as common property, both Indians and white settlers have hunted them 
till the breed can no longer be said to exist, and the only wild cattle now are the 
few, comparatively, that have wandered away from the farms dining the absence 
of the herdsmen in times of revolutionary commotion. 

GENERAL CHARACTERISTICS. 

The general characteristics of the present native stock are about the same as 
those of unimproved stock in this country. The principal points of difference 
are in the legs and horns ; the legs being longer, and the horns longer and wider 
at the tips, than those cf our native breed. Their average weight is about the 
same as that of our ordinary farm cattle. In a large herd almost all shades of 
color may be distinguished, the prevailing hues being light and dark red, and 
black, and dark brown. Steers frequently attain a fine size, are very symmetri- 
cal in their proportions, and when broken to the yoke and put to service are 
gentle in their dispositions and rapid and graceful in their motions. In regard 
tO: the qualities of the cows, for the , production of milk, but little can be said with 
certainty. On the cattle farms milk is but seldom used, and so little attention 
is paid to the cov»^s that are kept, by milkmen for the purpose of supplying the 
towns and cities, that the quantity of milk' they yield cannot be taken as a fair 
sample of their natural capabilities. ..The milk itself is very rich ' and has, an 
excellent flavor. The town and ' city traffic in that , article is somewhat note- 
worthy. Certain police regulations are. made to prevent adulteration ; , but they , 
are not very effectual. Every few mornings quite a troop of milkmen's horses 
may be seen in line before the door of the police .officer, and after due examina- 
tion, the charge of adulterating being brought home, the contents of the cans 
are condemned and confiscated. But the adulteration of milk, like the adulter- 
ation of whiskey, is found to pay so well that the rogues can afford to suffer the 
penalty of the law quite as often as a policeman can be found sharp enough to 
detect and sufficiently conscientious to arraign them. It must, indeed, be rather 
an extreme case of milh and water to be thought grave enough to be presented 
for the action of municipal authority. Hence it is worthy of note, as another 
peculiarity belonging to , this traffic, that many of the milkmen will confess, to 
the faces of their customers the sin of adulteration. 'Yl\%lac]iero who supplied, 
the family of the writer, frankly acknowledged that he regularly brought three 
kinds of milk to market. "I have," said he, ''a double share of cream for my 
customers who pay me an extra price, no cream for those who pay the regular | 
price, and milk and water for such as may not pay anything." Por reasons that 
will be stated in connexion with another point remaining tc> be noticed, no at- 
tempt has been made to improve the native stock by the cattle breeders of the 
pampas. This, to many, will doubtless seeni strange; for, considering the 
facilities afforded for such an experiment by the climate and pasturage of the 
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conntiy, it miglit prove successful there Ibeyond precedent in those countries 
where, by crossing and careful treatment, stock has been brought to its highest 
degree of perfection. If the writer mistake not, there is a handsome fortune in 
store for any intelligent, enterprising cattle farmer who would go to that country 
and invest a moderate capital in the improvement of native stock, both for 
domestic supply and foreign ex^ 

A CATTLE FARM. 

An estancia, or cattle farm, varies in extent from one thousand to fifty 
thousand square leagues^the square league containing five thousand seven 
hundred and sixty English acjes. In the districts adjacent to the cities and 
tovfns, and in those which lie upon the margin of the Plate and Parana rivers^ 
sheep are rapidly taking the place of horned cattle. The largest estancias for 
cattle, ill fact, are now to be found only in the interior, and in such sections as 
are far from the great water-courses. The cattle farms abound in what the 
natives distinguish as strong grasses. These coarse grasses gradually disappear 
whenever the land is appropriated to sheep. In their place there comes a rich 
supply of smooth -stalked meadow grass, {Poa pratensis,) and meadow foxtail, 
{AlopecuTus.) Horned cattle, like sheep, prefer these, but thrive very well on the 
trefoil, wild barley, and other varieties of coarse grass which abound throughout 
the plains. The coarse grasses are more hardy, and stand the dry season bet- 
ter than finer ones, but contain less nutriment ; and while stock fed upon them 
are preserved in a healthy and plump condition, they neither fatten so q_uickly 
nbr so abundantly as when favored with their choice pasture. Pasture is most 
abundant in winter, the rainy season of that climate, and of best quality during 
the months of summer and autumn. 

On a single estancia is frequently pastured a stock consisting of a hundred 
thousand head. The general herd is divided into smaller ones containing, each, 
from three to twelve thousand. A herd of three thousand can be properly 
cared for by one man. The entire herd is collected every evening at a spot 
near the farm-house. This gathering place is called, in Spanish, rodes. And 
one marked peculiarity to be observed when the stock has been assembled for 
the night is, that each animal is careful to select precisely the same spot on 
v/Mch it laid the night before, and every night, probably, since it took its place 
among its full grown companions. The immense herd wilPall lie or stand to- 
gether thus, each in its own place, without enclosure of any kind, and Vi^ili not 
separate for the day's grazing until eight or nine o'clock in the morning. Cows 
calve once a year; heifers as early as two years old. With regard to the lon- 
gevity of horned cattle, no exact information can now be obtained. Farmers 
have not recorded nor perhaps even made any observations on that subject. In 
the opinion of Mr. Van Blarcom, (an experienced and intelligent observer,) the 
average age of animals may be set down as fifteen or twenty years. JSTeither 
the proprietors nor the men they employ will eat the flesh of an old cow or* 
steer, and as stock is not bred to any extent either for milking or labor, there is 
no inducement to preserve animals till they have grown old, especially as the 
heifers and younger cows are preferred for the purpose of breeding. For these' 
reasons but very few animals are allowed to grow old; and such as receive this 
privilege are permitted to die of neglect, or are killed for the hide and tallow, 
the carcass being thrown to the dogs and buzzards. 

To secure comfort and success in cattle breeding, water is a prime considera- 
tion. The most desirable land, therefore, for this purpose, is that which is 
situated in those slightly undulating districts of the great plains where large 
ponds of water collect during th| rainy season. These, however, evaporate in 
most cases during the heat of summerj and water must be obtained from wells. 
In cases where care had not been taken to provide a sufficient number of these, 
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great clestmction of stock lias sometimes been the consequence. In the province 
of Entre Rios, in 1846, there was a general ciroiiglit, nniis-iially prolonged and 
dis'istroiis.' Tlie grass was literally reduced to dust. Cattle, suffering from 

■ tliirst, wandered off from their accustomed pa:sture grounds in searcli of food and 
water. " Some. farmers lost five tliousand, some ten,, and some as many as fifty 
thousand animals. It is stated, indeed, and is. doubtless true, that on.e estanciero, 
an Englisli gentleman, lost one hundred and fifty thousand head. In seasons 
of protracted drought cattle will stray in quest of vfater hundreds of miles. 
If they find water, and remain long enough in its neighborhood to calve, they 
will never return. But if the drought ceases before they calve, they will return 
to the grounds of their owners. Protracted droughts are not of frequent occur- 
rence; and yet they are sufiiciently so, one would think, to induce the farmers 
to adopt ail suitable precautions. The immigrant farmers do provide wells 
sufficient to meet ordinary exigency. But the native proprietors in this, as ia 
all tilings else, are disposed to take the world easy, and are perfectly willing 
that the morrow should provide for itself, or even prefer that it should Be a day 
of disaster rather than to-day should be devoted to care and toil. Besides this, 
native labor is exceedingly scarce. The great pampas are very sparsely popu- 
lated, and the necessaries of life are so cheaply and easily obtained that the 
few who are dependent upon their own exei'tions for a livelihood will do but 
little work. In one particular, both foreign and native proprietors are alike to 
biame.' ' Dependent as they, frequently are upon their v/ells, they have 'not 
adopted any modern improvements for pumping water. The horse-bucket sys~ 
tein still prevails. An author very familiar with the modes and customs of the 
pampa cattle farmers thus describes the process: "Over the v/ell is a frame - 
;work,irom, which' is 'Suspended a pulley' through which a, rope is passed, 'One, end 
being secured; to the bucket and the other fastened to a horse; The bucket is 
made of hide, very long, and of a peculiar form; tiie adjustment of .tlieTope ia 
so se'cnred that when the" horse reaches the extreme length of the rope .one 
moutli of the bucket leans into a cistern or trough, into which it empties itself. 
By, this primitive and tedious process it taiies one man and two horses eight hours 
to water two thousand head of cattle. . So if there should be only fifty thousand 
head on a particular fiirm, (and there is frequently doubk^ that number,) it, would 
require a day's work for twenty-five men and fiftj horses to give the entire herd 

' a, ''single drink of v\^ater. 
■ There is one custom peculiar -to horned cattle which the natives call standing 
rodes. The explanation is this : if one farmer lose a herd, or any portion of 
one, and sets out in search of the missing animals, every, farmer lie visits in the 
course of his search is recpired by an ancient law, enacted expressly for that 
purpose, to drive up his herd for the inspection of his unfortunate neighbor, 
that he may see whether he can identify any of his lost animals. This is what 
is meant by standing rodes. In a country v/liere there are no fences, and, causes 
are constantly occurring that tend to , scatter the herds, it v/ill be perceived that 

* the law in question is very proper and necessary. 

MARKING CATTLEL 

As there are neither ditches nor fences of any kind to separate adjoining 
farms, each animal must be stamped with the mark of its owner, so that in ease 
of occasional straying, or a general stampede, or other causes producing an 
intermixture of herds and great consequent confusion, each proprietor may dis- 
tinguish and claim his own. Patterns of the various marks or brands adopted 
by the estancieros of a political department are preserved in the office of the 
comanianie, with the names of the parties thf!luse them; and to counterfeit or 
alter a mark is a penal offence of the same grade as forgery, or the counterfeiting 
of coin or of paper money. 



CATTLE FAEMING IN THE PAMPAS. 



191 



The season of laarMiig is one of great sport for the young men and boys and 
even the girls'.of a family.' It corresponds, in its way, to the corn-hiiskings and ' 
qiiiltiiigs, that were so highly appreciated and keeniy enjoyed by our ^^;;raiid~, 
fathers and grandmothers. The process is very simple. The' cattle are driven 
into a large pen; a man or half grown boy mounts a horse; the Spanish saddle 
iS' fastened very strongly with ^stout .'and broad leather., stra.ps';, hi. the, central ; , 
strap, about half way between the horse's back and belly, there is an iron ring ; 
to this the lasso (a strong, plaited rav/-liide rope) is attached ; the other end is 
formed into a noose which the rider throws over the horns of the animal, and 
the horse dragging it from the herd its legs are then securely fettered, and being' 
thrown npon its side the red-hot brand is produced and the owner's mark is 
stamped indelibly upon its smoking flesh. ■ 

The catching of a single animal for domestic use frequently presents an ex- 
citing scene. The particular one desired is singled out, and pereeiving itself 
(as by instinct it frequently does) to be the object of some dangerous design, it 
breaks from the herd and bounds off into the> plain. The horseman, duly 
equipped with a lasso, clasps the spur to liis steed and bears down upon the 
flying fugitive. Having gained a point within convenient distance, he Swings 
the lasso several times around his head to give it momentum, and then throws 
the noose around the horns of his victim. This is done while horse and steer 
arc at the top of their speed. The moment the noose lodges on the head of the . 
steer the horse stops and wheels to receive the shock, which is often so violent 
that the animal is thrown headlong and. bellowing to the ground. The precision 
with which many horsemen throw the lasso can hardly be conceived by one not 
familiar with the customs of that country. The Indian's arrow or tomahawk 
scarcely speeds more directly to its mark. The performance is to be explained 
as are all the feats of Iniman dexterity. Eaily training and long practice sup- 
ply the horsemaiUship, the steady hand, and the unerring aim.. The lasso is the 
native child's first toy; and one of his earliest amusements is found in throwing . 
its noose over the heads of the dogs, cats, and tame sheep that follow him about 
his play grounds. 

Another method of catching cattle is with the bolas. This instrument is 
prepared in the following manner : Three round stones or iron balls, each the 
size of an egg, are covered with rav/ hide ; one is fastened to each end of a 
forked strip of hide, about ten feet lon^^; the third ball is secured to a strip, 
attached to the main one, about five feet long. The horseman takes this in his 
hand, and,, as in the former case, pursues the animals. When he comes within 
easy reach of his object, he takes hold of the end of the rope, and svvmiging the 
other that has the balls attached several times around his head, throv>^3 the whole 
contrivance at the animal's legs. In an instant it is entangled, and the more it 
endeavors to escape the more securely it is fettered till it fails. The bolas may 
be thrown fifty or sixty yards with certainty; and if the pursuit be rapid, the 
fleetness of the horse adding force to the throw, an animal may be struck with 
tolerable precision at a distance of eighty or ninety yards. An ordinary herds- 
man, or other laborer, receives per month from tAvelve to twenty silver dollars. 
The entire estancia, with all its arrangements, is placed under the superintendence 
of an experienced and well tried major-domo," whose salary differs, accoiaing 
to the wealth of the proprietor and the responsibilities of the situation, frorri 
three to five hundred Spanish dollars per annum. 

PREPARING FRESH BEEF FOR MARKET, 

In killing cattle for home consumption the butchers first hamstring them and 
then cut their throats. In dressing them they are not suspended, but flayed on 
the ground. Some years ago the Buenos Ayrean city f;:ithers prepared a slaughter- 
house of the same style and conveniences as are common in other countries, but 
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tlie biitcliers refused to occupy it, and steadfastly adhered to the old cn>stom of 
hamstringing and throat-cutting in an open pen. The carcass is divided in a 
mode somewhat peculiar. The tenderloin is taken out and sold by itself. Beef 
is never weighed in market, nor even measured, except by the butcher's eye, who 
accj[uires great exactness in subdividing the quarters of an animal so as to make 
the pieces suit the daily, bi-weekly, or tri-weekly demands of liis customers. 
The beef market of the pampas was in former years probably the cheapest in 
the civilized world. So recently as twenty years ago an ordinary cow or heifer 
could be bought for one silver dollar, and a large fat steer for two dollars and a 
half. Now, the prices of the same animals range from eight to twenty dollars. 
In 1858 a piece of sirloin, weighing ten pounds, could be purchased in the market 
of Buenos Ayres or Montevideo for fifty cents, and in the towns of the interior 
for half that sum. 

The natives are very partial to roast beef, which they term asado ; but their 
mode of preparing it is peculiar to themselves. They take the best roasting' 
pieces <and cut away the flesh till the rib is reduced to nearly the thinness of an 
ordinary sparerib of pork, according to our method of butchering. This is done 
to suit their mode of roasting, which is never in accordance with that which 
obtains in Paris, London, or New York. Instead of the oven, they still use the 
more primitive spit. This is a piece of iron about four feet long. It is run 
through the meat, and, if the meat be prepared in the open air, is stuck into the 
ground at sudh an angle as brings the meat into contact with the tip of the flame; 
or, if the naeat be prepared in the kitchen, the spit is inclined against the chimney 
in about the same position. The fire is kindled with weeds or small dry faggots 
cut from the paradise or peach tree. As this consumes very quickly, fresh fuel 
is constantly supplied.: When the fat. of the flesh ignites and blazes, the cook 
seizes the spit, blows out the flame, and then returns it to its place. This is 
repeated till the meat is nearly done, when the spit is laid across two large bricks, 
a,nd the process of cooking is completed by toasting a few minutes over the fresh 
coals. Sleat cooked in this way is somewhat smoked and a good deal blackened, 
but it has a juiciness and a peculiar flavor which could not fail to commend it to 
the palate of a finished epicure. 

Some travellers complain of the toughness of the native roast, but the writer's 
experience is altogether in conflict with their statements, and his impression is 
that they must have fallen into the hands of a very unskillful cook, or upon the 
carcass of an animal that had been toughened by poverty and leanness or Un- 
usua! length of days. The qualities of the beef are very superior. English 
residents, generally, do not esteem it; but this is owing to that intense national 
egotism from which few, even of travelled, Englishmen ever entirely recover. 
They will roundly assert that neither first-rate beef nOr mutton can be found 
beyond the limits of the British isles. But many Americans, who have travelled 
extensively on both continents, consider the best pampa beef fully equal, if not 
a little superior, to the best beef ever brought to an English market. It has not 
the same amount of fat^ nor is the fat. so thoroughly distributed through the lean 
portions of the carcass, but it is sufficiently fat to meet the demand of any deli- 
cate and well-educated palate. The tissues are so fine as to render the flesh 
peculiarly tender, and, when cooked, it has a flavor akin to that which distin- 
guishes the flesh of the wild duck from that of the flock which is hatched in the 
poultry house, and reared in the barn-yard. It is also very easily digested. A 
feeble, dyspeptic stomach may take as much as the appetite of a hungry man 
will ever crave and not be oppressed by the indulgence. Pampa beef, as well 
as pampa air, might safely be prescribed for all invalids suffering from dyspepsia, 
and assailed by itB veteran ranks of horrors and blue devils. 
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JERKED BEEP. 

An establisliment for preparing this is Called a saIadero"'—-litQTa}lj, waiting 
tub. The mode of slaughtering the cattle and preparing the beef is ver}^ simple. 
As in the case of marking," the herd is driven into a large pen. A man or 
J^oy, with 3? lassQ attached to his saddle girth, throws the iiooae around the hoi-ns 
of the animal. The lasso traverses a pulley, suspended from a cross-beam 
resting on two strong upright posts. The horse draws the head of the animal 
directly up to the beam where a man or boy sits with a long knife. The moment 
the head touches the beam the knife severs the spinal cord just back of the 
horns, and the animal drops on a movable platform which runs on a tramway, 
and is immediately drawn out of the pen by hand and placed under an open 
ehed, where two men, without hanging the carcass, quickly flay it right and left; 
two others take out the intestines, cut off the tead, divide the trunk into four 
quarters hang them on hooks, cut them in slices, throw them into a handbarrow, 
and, while one wheels off the flesh to be salted, another conveys the hide, bones, 
horns, and tallow to their appropriate places. In the salting shed is a large tank 
filled with strong pickle. The slices are deposited in this for a short time, in 
order to wash them from all blood. They are then hooked out and packed un- 
der the shed in alternate layers of meat and salt. The slices take sufficient salt 
in about a week. They are then removed to another part of the shed, turned, 
and piled again. This moving and piling is repeated several times. The meat 
is then hung on poles in the sun for a few days, when it is again piled for the 
last time, and looks in this, its last stage of preparation, in the separate pieces, 
very much like codfish or sole leather; and, in the aggregate pile, very much 
like a stack of eornhusks that has stood the storms of a New England winter. 

And now, perhaps, the reader is ready to inquire whether, in its finished con- 
dition, it is a savory article of food. In reply, hfe may be reminded, in general 
terms, thsit taste is almost altogether a matter of education. At first, but very 
few persons relish tomatoes; and yet there is scarcely any one who does not learn 
to esteem them as one of the most delicious of all vegetables. Codfish, to an 
uncivilized palate, is at first about as agreeable as would be fine splints of 
pine board steeped in fermented and half putrid brine. Yet the civilized Yankees 
esteem codfish a dish worthy to be set before a king. Tobacco stands among 
the very first articles on the long and varied list of human luxuries. But who 
does not remember the retching that followed the ^first chew, or the first cigar ? 
On the same principle we should not be surprised to learn that jerked beef is 
highly esteemed where it has been longest and most generally used. The people 
that manufacture it, however, will not eat it at all. It is mostly exported to 
Cuba and Brazil, and is appropriated to the use of the negroes who cultivate the 
Bugar and coffee plantations. 

Cattle are in best condition in March, which is the first month of autumn in 
that hemisphere. The principal killing season is from November to March. But 
most of the saladeros are continued in moderate operation all the year round. 
These establishments for the manufacture of jerked beef were first founded iii 
1815, and were among the first fruits of the immigration that flowed into the 
country immediately upon the achievement of its independence. During the 
first few years of their existence, it was rarely the case that as many as a hun- 
dred animals were slaughtered at one establishment in a single day. Now, there 
are, probably, nearly a hundred such establishments, at each of which are 
slaughtered from two to four hundred head per day. 

The cost of a saladero capable of slaughtering four hundred head per day 
would be scarcely less than thirty thousand dollars. Take four men, skilled in 
such labors, and in fifteen minutes by the watch they will convert a living animal, 
standing in the pen, into jerked beef, salted in the common pile. The writer has 
measured the process, watch in hand, and is satisfied that four such workmen 
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will average an animal to every fifteen minutes during tlie working hours of the 
day. 

HIDES. 

^ Dried hides are from cattle that are killed for domestic consumption. Tlie 
drying of them i'Q rather a tedious operation, and one that requires a good deal 
of care. , Those intended for German and English markets are stretched lengtli- 
v/ise onlj, by which the hide acc|L"iires a much greater thickness than it would if 
stretched both ways. As many as twenty -four or twenty -six stakes are Used 
for fastening the extremities of the hide to the ground. Tbe dry hides designed 
for Spain, and other markets requiring thin leather, are staked so as to stretch 
them both laterally and longitndinah'y as much as possible. Hides shipped to 
Liverpool and Antwerp are generally twenty per cent, heavier than those intended 
for other ports ; and those which are sent to the Spanish markets are said to be 
ten per cent, better in quality. Salt hides are first steeped in brine, then washed, 
and after the washing are packed away in alternate layers of hide and salt. Thus 
prepared they will keep well for at least one year after being taken from the 
salt. As to the quality of the pampa hides, it may safely be affirmed that better 
are not known to the commerce of the world. They may owe some of their 
superior qualities to the climate, some to the pasture, but the principal reason for 
their superiority is, that the breed of cattle have never been improved. The. 
finer, the animal, the thinner and less valuable the general qualities of the hide. 
This is mainly the reason why the most enterprising estancieros of the south 
have made no attempt to improve the native breed of cattle. What would be 
gained in ilesh and tallow they think would be lost in hide and labors and 
probably they are not wrong in this opinion. 

TALLOW, ETC. 

Every part of an animal is made available — thorns, hoofs, hair, bones, and 
tallow, as well as the flesh and hide. The tallow is one of the most important 
items belonging to the general traffic. As soon as the flesh is sliced from the 
carcass, the bones and fat are deposited in vats, in alternate layers, for the pur- 
pose of being steamed. The bones are so arranged as to leave apertures through 
which the steam may quickly penetrate. The door of the vat is then closed, 
and, the steam turned on. In*twelve hours or more, according to the size of the 
vat, the liquid is drawn off by means of a brass tap. The condensed steam, in 
the form of a greasy liquid, is discharged first, and afterwards the liquid tallow^ 
which is received in tubs, and thence conveyed to a large cast-iron boiler, in which 
it is purified. Erom the purifying boiler the tallow is conveyed through a shoot 
into a large iron tank, where it is allowed to cool down. After this it is drawn 
off into casks, and is then ready for shipment. Steaming for the purpose of ex- 
tracting tallow was commenced about thirty-five years ago, and the process has 
undergone great improvement. The general arrangements necegsary for steam- 
ing are quite expensive. A saladerb, costing thirty thousand dollars, would re- 
<jmre a steaming apparatus that would cost, at least, one-half that stim. 

rURCHASE AND DELIVERY OF CATTLE. 

Gattle are alv^ays paid for in cash. The risk of delivery is with the purchaser^ 
as stock is invariably bought as it stands on the farm. There is a class of pro- 
fessional drovers in the country. Unlike the same class in this country, how- 
ever, they are not proprietors, but are simply hired by the purchasers to convoy 
their droves to market. 

One capita z (clnQf drover) with four or five assistants will convey to R\irket 
a herd of five or six hundi-ed head. The price per head for this serrice ranges 
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from twenty-five to seventy-five cents, according to the distance. Wlien taken 
from tlieir accnstomed pasture grounds, cattle are somewhat restive and disposed 
to scatter. When any special causes of disturbance occur many are lost-— in a 
few instances whole droves have broken away from their drivers and dispersed 
in the plains beyond chance of recovery. While en route for market, the custom 
is to halt for the night on some spot where the feeding is good. The drevers 
sleep and ride round the herd by turns. On stormy nights it- is particularly 
diilicuit to keep the herd together, and whenever a general occurs it is 

usually at such times. Cattle in good condition will stand driving twenty-five 
miles per day without injury. If pushed beyond this, the effect is very percepti- 
ble in what is calied ''tired heefJ' Cattle once delivered, either at the city mar- 
kets or the saladeros, receive no further attention ; and when the supply is large 
animals are allowed to remain in the pens for a week without a blade of grass or 
a drop of water. If they do not starve long enough to produce shrinkage of 
flesh, the proprietors do not care for the sufterings of the poor beasts. 

LOS BARRAQUEROS. 

Excepting live stock, the produce of the country is offered for sale in a public 
plaza or market-place. Sometimes the farmers themselves act as their own sales- 
men, but the general usage is to employ a broker. The broker is styled a har- 
mq^uero, and his warehouse a harraca. When a mercantile house wishes to ob- 
tain hides, wool, or other produce of the country, a barraquero is employed to 
attend the sales in the plaza and make the purchase. The articles are then 
conveyed to his barraca. If it be wool, it is packed (or baled, rather) with a 
hydraulic press. Hides are simply stored in piles ; and at the proper time the 
barraquero attends to the shipment of the cargo. The merchant has only to 
provide the money and keep the accounts, and the broker, for the entire cost and 
trouble of his agency, charges only one per cent, on the sum total of the export- 
ation. It will readily be perceived from these facts that the barraca business 
is one of the most important branches of the general trade of the country. It 
is pretty equally shared by natives and foreigners. Some very sharp men are 
engaged therein. They can tell all about a hide when it is yet warm and whole 
on the back of the steer; or what the quality of a fleece is, and how many 
pounds it contains before the shears have touched it. While passing through the 
plaza, observing without being observed, the writer has often been reminded of 
the accuracy of the Jerseyman's eye and judgment, by which he correctly esti- 
mates how many square feet of ship timber or how many cords of wood there 
are in a standing tree. 

AMOUNT OF TRABE FURNISHED BY HORNED CATTLE. 

The extent and importance of this will appear from a single statement. During 
one year the produce of five hundred and sixty -two thousand head of cattle was 
shipped at the port of Montevideo alone. That city is the capital and chief port 
of the republic of Uruguay. And something of the great wealth of that state, 
in horned cattle, may be inferred from such an annual shipment, especially when 
it is considered that the revolutionary has become its chronic and prevailing con- 
dition. The total number of hides exported from the river Plate and the Rio 
Grande for one year was one million five hundred and eighty thousand ; another 
year, one million six hundred and fifty thousand. The amounts included in this 
statement are nearly all the product of the gieat pampa lands lying on the east- 
ern and western shores of the river Plate and its tributaries. 

TRANSPORTATION. 

A brief allusion was made to tfeis subject in the article on Sheep farming in 
tiie pampas," aaid i^s it ia a mattear which ag'eots efeUi mosro vitally the interests 
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of cattle farraing, some facts, additional and more definite, with regard to it will 
probably not be deemed out of place in the present essay. The greater part of 
the territory is a pampa which lies between the western banks of the Plate, Pa- 
rana, and Paraguay rivers and the spurs of the Andes mountains. To its topo* 
graphy, either special or general, no allusion need be made, except so far as may 
be proper for the illustration of the point in hand. Through this generally flat 
(and occasionally slightly undulating) country there are two great highways. 
One of these connects the state of Buenos Ayres with the states of San Louis 
and Mendoza, and from the last named with Chile, via the passes of the Cordil- 
leras of the Andes. The other connects Buenos Ayres with Cordoba, Santiago, 
Tucuman, Salta, Jujuy, and thence with Chiquisaca, Cochabamba, and La Paz, 
in Bolivia. By the first, from Buenos Ayres via Mendoza to Santiago de Chili, 
the distance is four hundred and twenty-five Spanish leagues- — a league being 
nearly equal to four English miles. By the second, from Buenos Ayres to La- 
quiaca, (the connecting point between the Argentine confederation and the Bo- 
livian republic,) the distance is five hundred and twenty-eight leagues. Until 
recently the only means of transit between the river and the interior on these 
two roads was by bullock carts, manufactured principally in the province of Tucu- 
man. The structure and general appearance of this vehicle carries the mind 
back to a very remote antiquity and a very primitive civilization. It is made 
of timber almost as hard and heavy as iron, and has, perhaps, not one pound of 
that metal in its entire framework. There are neither iron boxes for the axles, 
nor iron tires for the wheels, nor iron bolts for the tongue, nor iron nails for th0 
body. All is of the close-grained, hard, heavy wood which flanks the streams 
that form the headwaters of La Plata. The wheels are very large in circum- 
ference, for the purpose of fording streams. The hub, rim, and spokes are large 
and clumsy, and the wheel, when complete, looks as though it might have been 
formed to turn a grist-mill or propel a steamboat. The frame of the cover is 
of reeds, and the cover itself of straw or stout painted canvas. Six yokes of 
Qxen are attached to a cart, and six more accompany it as a relay. The oxen 
draw by the horns. From the top of the cart cover several steel-pointed goads 
are suspended, some short, to quicken the memories of the oxen near at han4, 
and others long, to reach for the same purpose the remote advance. The journey 
is made in caravan, each consisting of fourteen carts and thirty drivers. Strange 
to say, the axles are never lubricated, either with tar, grease, or any other prepa- 
ration; and speaking within the bounds of moderation, it may be said that the 
creaking can be heard in the still air of the pampas for a distance of at least five 
miles. A cart will convey a load weighing from thirty-five hundred to four 
thousand pounds. 

The period for setting out from the upper provinces is in April or May, when 
the lowlands are dry and the streams shallow. The families of the drivers 

frequently accompany the caravan, taking their dogs, cats, parrots, goats, and 
other household pets ; and the proprietors often do the same, taking their fami- 
lies in separate vehicles, and bringing with the carriages a troop of horses, so as 
to enjoy the variety of riding (as they express it, *' en coche y d caballo'^) in 
coaches and on horseback. The caravan proper and its numerous attendants 
form quite a community; and for any one not in a hurry (and these people 
never are) the journey affords many very agreeable sources of entertainment. 
There is no lack of good things to eat. A fat sheep or a fine young heifer may 
be bought for a song. Bags of hard biscuit, are stored away among bundles of 
hides and bales of wool. Mate (Paraguayan tea) is provided in abundance, and 
for a very old and a very hard-headed trader, occasionally something a litth 
stronger. The Sabbath is not recognized; but rest is indulged whenever it 
seenis heedful for man or beast. When the moon is at her full, the caravan 
moves through the night as well as the day. And, as the natives are all fond 
of music, and have a passion for dancing, the guitar and the dance are resorted 
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to fOT tte entertainment of tlie company ttrough most of the pleasant evenings 
of the long journey. This is tho bright side. These are the sweet ingredients 
to be tasted in that primitive cup of trade. 

But there are also many difficulties which breed their moments of vexation 
and bitterness. Unexpected rains deluge the lowlands and swell the crawling 
str^gijiis to rushing torrents. At such times the tracts of swamp lands are so 
extensive that they cannot be passed in a day, and the wearied bullocks are 
required to stand all night up to their bellies in water. The women, children, 
goats, dogs, cats, parrots, and monkeys must be stowed away in the carts, each 
of which is filled like Noah's ark, but can hardly be supposed to have that 
famous vessel's good order and harmony within. The streams have no bridges, 
and swollen to the size of rivers, either the carts must be unloaded, and their 
living and dead cargoes ferried over on raft» of raw hide, or the caravan must 
halt for days on their wet banks till the turbid streams subside. At best the 
carts must be unloaded and loaded three times — twice in Santiago, and once in 
Tucuman, The journey is necessarily tedious when shorn of its most disagree- 
able causes of delay, the round trip from Salta to Buenos Ayres (fifteen or six- 
teen hundred miles) requiring one whole year. The expenses of this mode of 
transit are also very great. The cost of transportation and the duties to differ- 
ent provinces through which the caravan must pass amount to not less than on© 
hundred silver dollars per ton; and as the carts are laden chiefly with hides, 
wool, hair— articles of large bulk in proportion to their value — the carriage 
sdone mu3t add forty or fiity per cent, to the original cost. 

The introduction, of late years, of a few small steamers on the Parana river 
has somewhat lessened these difficulties. But the points of embarkation on that 
river are so distant from all the western and northwestern provinces of tlie 
pampa country, that the ancient bullock train must, to connect with the wooden 
steamboat, still wind its tedious way through hundreds of weary miles. It will 
be readily perceived what heavy reduction must be made from the value of im- 
terior produce when it finds its outlet by such a mode of transit, And, on the 
other hand, the prices paid for manufactured goods, and all articles of taste and 
luxury in those interior portions of the southern continent, must be so enormous 
that, only the most wealthy can avail themselves of them. The gentle mestizo 
of San Juan or Santiago del Estero must pay a round sum for the silk hand- 
kerchief which she twines about her dark tresses and for the light shawl which 
she draws loosely about her delicate shoulders, for festivities of a wedding or 
the ceremonies of a feast day. 

Railroads, with their cheap transportation, are things which belong to thickly 
populated territories and an advanced civilization. Not till men are thus multi- 
plied can the iron steam-horse take the place of the sturdy bullock and the 
patient camel. Whether the far-stretching and beautiful plains of the south 
will, ere long, l>'j so stocked with enterprising men as to reap the advantages of 
modern progress, may well be made a question. 

Great Britain has rich and vast fields for colonization. The Orient invites her 
merchants, and, with them, the merchants of other nations. Australia is rich in 
precious metals, and offers every inducement to the pursuits of agriculture. 
And 

" This fair land our fathers trod — 
This land we fondiy call our own" — 

Stretches forth her mighty arms of civil freedom and political equality, inviting 
the unrecognized and down-trodden of other lands to her blessed shores, and to 
a participation in the wealth, happiness, and honor with which she endows her 
native-born sons and daughters. With such competitors centuries may yet come 
and vanish, and the great pampas, with their verdure and flowers, remain the 
scene -of pastoral simplicity, silence, and d6sol;.idon. 
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COimiRY LIFE. 

Pastoral life has ever been miicli the same. The South American estanciero^ 
who is rich ill broad tracts of land and vast herds of cattle, has many features 
of character in common with pastoral chiefs and princes in the old countries of 
the east, and many of their social customs bear a strict resemblance. So, like- 
wise, the ordinary quarter or half breed herdsman of the pampas has much in 
common with the herdsmen who pitch their black tents and roam with their 
flocks in the wilds of Arabia and Tartary. These two classes may be said to 
constitute the whole of the native population of the pampas. With sheep, as 
has been already intimated, they have but little to do, their time being almost * 
entirely occupied with attention to horned cattle. The native proprietors own- 
ing large estates seldom reside on them during the year more than the last two 
months of summer. They commit the entire management to a trusty major- 
domo, and establish themselves in the cities alid large towns, w^here their chil- 
dren can have the advantage of schools and society, and they themselves can 
gossip with their neighbors, lounge at the cafes, frequent the opera and the play, 
indulge their predilection for gaming, and, on high and solemn days, attend 
church to ogle the ladies, criticize the music, and stare at the performance. The 
rich proprietor is a gentleman of polished manners, and is never seen on the 
street, at church, theatre, or elsewhere with any marks of carelessness to mar 
his personal appearance, or anything appertaining to his costume unworthy of 
his character and social position. He keeps a handsome carriage and a pair of 
horses, round, sleek, and grave in their atdtudes and motions as the Pope's mule. 
In this the seuora, with two of his grown daughters, or a trio of the younger 
children, rides out on pleasant days after the five o'clock dinner. His house is 
richly furnished, and stocked with servants in sufficient numbers to divide the 
work into small departments and make it easy. The table is supplied with a 
plenteous variety of rich viands. The cooks are trained to remember the 
national taste for garlic. The wines are of respectable age and excellent flavor ; 
and, what is much to the praise of the master and his household, are always im- 
bibed in strict moderation., If there be extravagance anywhere, it is in the dress 
of the family. Here the old Spaniard's love of dispUy marks his Anierican 
descendant, and finds its utmost 'gratification. Even children that are still de- 
pendent on the care of their nurses arc tricked out indaces, velvets, and em-' 
broidery of silver and gold. The estate wdiich supports this style came by a 
long inheritance, or a short confiscation, v^^hich was one of the results of some 
period of bloody civil strife. It cost the proprietor nothing. Its management 
occasions him little, if any, annoyance or solicitude, and he spends its proceeds 
just as easily as they flow into his coffers. Such, in brief, is" the rich Spanish- 
American cattle farmer or estanciero. If it be the true philosophy of life to eat 
and drink and die to-morrow, then is he a great philosopher and a happy man. 

The secona crass aeserving notice in any view of country life in the pampas 
consists of small proprietors of land and herds, small renters of land and 
owners of a few cattle, and the laborers who assist in the general work of the farms 
It will he observed that what seems to be three classes are here specified in one. 
The distinction, however, relates more to small degrees of difference as to 
wealth than to any difference in the character and appearance of the parties 
themselves. In their modes of thinking and ways of life, the small landed 
proprietor, the small land renter, and the common day lahorer, are substantially 
tile same: They are alike distinguished in that country by the term '' gaucho." 
This is the term applied to them by the large proprietors and the wealthy and 
educated classes of the cities and towns. The term itself is an architectural 
one, and is used in the Spanish language to denote unlevel superficies. In its 
application to ^er^^//(^^, therefore, it maybe understood to signify rough, uii- 
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polished mental character, and irregular, wandering, semi-savage habits and 
customs. The house in which the gaucho lives, if he can be said to live in a 
house at all, is called 3> ranchof a, term fkiiiiliar to American ears since the war 
with Mexico and the settlement of California. Thegaucho's rancho is the. sam^ 
thing as the Englishman's hut, or the Irishman's shanty. Its four corner posts 

are simple stakes driven into the ground, Its rafters and general fra,mework 

are stalks of the aloe or the cane. Its sides and ends are plastered with mud, 
its floor is the common earth, and its roof is thatched with paja, a species of 
reed that is found in the low grounds and on the edges of ponds and streams 
tnroughout the pampas. It is not usually divided into separate compartments. 
The furniture is almost as rude as that of an Indian's wigwam. In one end 
are stakes driven into the ground, on which a cow-hide is stretched, forming 
the bed of the family. A rough wooden stool, or the skeleton of a horse's 
head, forms the only chair. An iron pot and a few tin pans and drinking vessels 
complete the sum total of the household goods and chattels. Of course, there 
is no very great amount of work to be done under the roof of such a primitive 
establishment. There is nothing to eat but beef and pumpkin. The cooking 
is, therefore, merely a trifle. There is not much to wash and iron, because 
children in that mild climate are not much addicted to clothing, and the costume 
of adults, except when tricked out for a visit or a holiday, is reduced to the 
plainest style and the smallest quantity. The pampas senora's gala dress con- 
sists of white camisa, white stockings, plain kid shoes or black lasting gaiters, 
a fringed silk handkerchief or bright shawl for the head, and a gown of bright- 
colored silk or cotton. In describing the costume of the gaucho it will be 
proper to include the trappings of his horse, which, like the Arab, he makes 
his constant companion, but which he never regards with the Arab's gratitude 
and affectionate consideration. The saddle consists of a wooden frame, over 
which are strapped woollen blankets of various colors. Thus composed, it forms 
an agreeable seat for the long journey of the day, and a comfortable bed when 
the halt is ordered for the night. The stirrup straps are made long, and the 
stirrup itself so small as to admit only the great toe. The bridle is of finely 
plaited raw-hide, and is frequently richly ornamented with silver. An unorna- 
mented bridle may be regarded as a mark of extreme poverty, and a ragged 
one as proof of uncommon laziness and degradation. And in this connexion it 
may be proper to remark that the pampa horseman never curbs the neck of his 
steed, but rides with a long rein. This partly accounts for the fact that the 
pampa horse is remarkably sure-footed, and makes a long journey with but little 
appearance of fatigue — galloping with ease to himself fifty miles in five con- 
secutive hours. 

If the gaucho be something of a ''paquete" (or dandy) in his tastes, his 
style of diess is both picturesque and pleasing. His full costume in such a 
case consists of red cloth cap with tassels, close-fitting jacket . of cloth, woollen 
flannel or merino, plaited on the shoulders with large flowing sleeves, resembling 
altogether the tightly drawn bodice of a fashionable lady. What is called in 
Spanish a^'chiripa, " usually made of some gaily striped woollen, is wound 
round the thighs, and fastened over the hips with a girdle, called a ''teridor." 
These, with white cotton drawers, usually fringed at the ankle to at least the 
depth of twelve inches, and "botas de potro" — colt's hide boots — constitute 
the gaucho*s tout ensemhle. The chiripa is usually selected with some care, 
but the country dandy's highest taste is expended upon the teridor or girdle 
around his waist. This is almost invariably adorned with Spanish silver dollars 
or gold doubloons, worn as buttons where there are holes for them, and simply 
as ornaments where there are none. Frequently both buttons and ornaments 
are of pure gold. The writer remembers one of these Q.om\iTj paquetes, who 
came into town on some business with one of the American merchants, and had 
on his teridor sixteen g'old doubloons, which, converted into United States hard 
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ctiTrency, would amoiiiit to two hundred and iifty-six dollars. So tlie reader 
will perceive that semi barbarous as well as civilized life lias its expensive tastes 
to be gratified. In this particular case the gancho's teridor would purchase 
complete the toilette of the American belle, provided she would forego Brussels 
laces, Italian crapes, India cashmeres, and would set a dandy on his feet in 
Chesnut street or Broadway, in full attire, with some loose change in his pocket 
for the opera or the play. 

The gaucho, whether dandified or plain, is a gentleman of leisure. If he 
be only a herdsman he has but little to engage his thoughts or tax his energies. 
If he be the owner of a herd, so much the better for that love of idleness which 
is one of his ruling passions. His establishment does not cost him a moment's 
care. A boy, mounted on an old horse, with a piece of broiled beef in his 
pocket and a jug of water within convenient reach, rides round the cattle during 
the day to keep them within the owner's unfenced domain, to see that some 
honest neighbor does not mistake thpm for his own property, and to drive them 
up to the rodes at sundown. To the proprietor, therefore, the hoys and their 
herds furnish merely incidental occupation. .The climate and soil are favorable 
to the cultivation of all kinds of vegetables, but he has no r^arden. The most 
delicious fruits might be produced, but he has neither trfes nor vines. His 
herd would afford him milk and butter, but he does not drink a gill of milk 
in a round year oh his own farm, nor eat an ounce of butter in a lifetiine. The 
sqpaUoj or pumpkin, which he takes with his meat, grows like a gourd, wildly 
atid without attention; but frequently he is even too indolent to put himself to 
the trouble of digging a hole and dropping the seed in, and rather than do so 
buys his pumpkin of some foreign immigrant or more industrious brother native. 
He will pay some little attention to his favorite horse, and that is about the 
sum of his industry and the extent of his cares in this world. As for the nest 
he knows precious little about it, and cares still less. His serious life-long 
occupation consists of racing horses and gambling with his neighbors. And as 
he can neither read nor write, and is not obliged to labor, his passion for these 
pastimeB is no matter of surprise. The larger portion of the proceeds of his cattle 
is Squandered in this wretched way. As in the case of his brethren of the black- 
leg professioB, in more civilized communities, his good fortune to-day beggara 
him to-morrow. The more rapid his losses, the more desperate he becomes. 
At such moments he will not only stake his last dollar, hut his horse and trap- 
pings, the clothes on his back, and (more than this j he will even put to the 
hazard the concubine in his rancho, or stake his own body and soul, pledging 
himself to remain in confinement till some friend can ransom him by paying 
the required sum. Such constant and desperate playing might be expected to 
lead to violent quarrels, and even to bloodshed and death. Quarrels do fre- 
quently attend their play, but violence and death not often. Every gaucfio 
carries a knife in his girdle, and the enraged player will draw and strike in the 
first moments of his passion, but parties interfere, he quickly cools down and 
is easily pacified. 

An extended and detailed sketch of the native pastoral life of the pampas 
would be out of place in the present article. If it were otherwise, and were 
such a sketch faithfully drawn, it would seriously shock the feelings of those 
who know pastoral life only from romancing books of travel or poetic descrip- 
tions. Poets, of all living men~aye, even more than successful politicians or 
popular preachers— need a very wide ipargin. The writer knows not that he 
has ever been able to conceive so clear an idea of the exquisite taste, and fertile 
ingenuity, the illimitable skill and exhaustless invention of the human soul, 
as when reading , descriptions of ' pastoral: life in ■ poetic numbers'' or romantic ' 
prose., Tt, is no matter of wonder that the faculties which' first iqiade', pastoral 
life a thing of beauty afterwards invented the telescOjpe, the quadrant, the 
pfinting press, the steamboat, the rail car, and the magnetic wire. It may be a 
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misfortune to be destitute of that wonderful faculty which can clothe with beauty 
the meanest clod. But it is as surely an inestimable blessing to be endowed 
with that plain common sense which paints the world and men, if it maybe 
said to paint anything, just as they live and move. And the writer would 
respectfully im^uire of any brother of the fraternities of romantic travellers and 
pastoral poets, whether fleas do not abound in pastoral countries, and whether 
pastoral maidens were found in Swiss hats, bufp skirts, kid shoes, streaming 
ribbons, crook in hand, seated on a flowery bank, while gentle streams went 
murmuring at their feet; or, half naked and besmeared with fllth, they sat on 
the shady side of a leaking, smoky, and dirty cabin, busily employed at plucking 
the vermin out of each other's long, greasy, tangled hair? 

The religion of the pampas is, in the native mind, a thing of vague, supersti- 
tious tradition. In the remote districts the population is so sparse and so widely , 
scattered that it would be difficult to provide church accommodation in localities 
that would insure attendance. The souls that live thus secluded from the great 
highways of southern lifeare but little cared for, and are consequently acquainted 
only with the most simple rudiments of the national faith and worship. The 
ctoss as a symbol, the evening hymn to the Virgin, the brief prayer for protec- 
tion and blessing to the patron saint, form the principal marks of distinction be- 
tween the religious customs of these Christians, these mixed descendants of the 
Spanish conquerors, and those of their Indian neighbors of the Grand Chaco and 
the Patagonian wilds. Their moral habits are simply what might be expected 
from their rude condition and non-intercourse with clashes whose education pro- 
duces a better example. Far out in the plains marriage is the exception, and 
polygamy prevails without disgrace or even censure from the lips of either sex* 
It is, in brief, a state of society in which are to be found many of the vices of 
civilization, and but few of its virtues. 

THE RIVJER AND THE CITY. 

La Plata, with its great tributaries, forms the grand outlet for the whole of that 
immense portion of the southern continent which lies south of the Amazon and 
east of the Andes. Of this rich and vast country, the principal port is the city 
oif, Buenos Ayres. Before the independence it was the only port, and in conse- 
quence of that fact it enjoyed almost from its foundation , superior advantages. 
The city stands on the west bank, and extends to the edge of the river. Its site 
is about in the middle of a long semi-circular swccd or bend, which the river 
makes between Point San Fernando and Point Indiu, a distance, probably, of 
fifty miles. The liighest point of elevation in the site above the river is, per- 
haps, not more than fifty feet. The city covers near!;) as much ground as 
Philadelphia, and lies much in the same form — the reacJmdo, or little river flowing 
around the southwestern suburb, corresponds to the Schuylkill and La Plata to 
the I>elaware, except that the former has, at the point where it leaves the city, 
a width of thirty miles. Approaching from the sea the city presents a fine 
appearance. The harbor is very capacious. The inner roads, where vessels 
of not more than two hundred and fifty tons are anchored, are about a mile and a 
quarter from the beach, and the outer roads, where vessels of heavier tonnage 
anchor, are distant from the beach not less than seven miles. To a distance of 
six or eight hundred yards from its margin the river is so shoal that a man may 
wade it^ This, it may seem to us, should have taught the founders that a mole 
was a necessity of the first importance to the comfort, reputation, and prosperity 
of the port. But they never did so understand, and, until within the last ten 
years, all cargoes were landed at first in small vessels called lighters, and av here 
these touched bottom their freight was transferred to horse carts having crate 
bodies and high wheels. Some eight years ago a mole was built extending far 
enough to meet the lighters. At the same time the lighters ought to have been 
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snpplanted by steam tugs, but tliej were not ; and, it is presumed, continue to 
be us'ed to this day. Tliey afford but a sorry convenience for discharging a 
ship's cargo. Considering the days of high wind, when it is impossible fbr the 
lighters to carry sail, and the incessant propensity of the Spaniard to procrasti- 
nate, it may at once be inferred that the discharge of a bhip is a tedious and 
vexatious undertaking in the port of Buenos Ayrea. The fact is, that some of 
the captains arriving at that port for the first time wear out their patience, and 
then nearly swear away their lungs before they get ready to bend sail and stand 
southward for the ocean.. Probably the principal reason in the minds of the 
conquerors for founding a city on a beach so broad and shallow was to place it 
beyond the reach of an enemy's guns. In this their plan was a triumph in their 
day. But in this day of swamp angels, Barnard, Gillmore, or Farragut would 
anchor in the outer roads, and, with their improved artillery, quickly batter the 
city to the ground. Buenos Ayres, in several respects, can hardly be regarded 
as a Spanish' American city — certainly not in the same sense as Chuquesaca, La 
Paz, and Cochabamba. Being the only pt)rt of entry on the river, under the 
dominion of old Spain, it enjoyed peculiar privileges, and cultivated intercourse 
with the ports of other countries to an extent which greatly modified its purely 
Spanish characteristics. And siill, as the chief port for the immense productions 
of the sheep and cattle farms of the pampas, it excels in wealth and all the 
means of civilization, and is great enough to be a competitor of E-io de JaneirOj 
tiic commercial metropolis of the southern continent. 



SYSTEM OF FARM ACCOUNTS. 



BY JOHN H. BOURNE, MARSHFIELD, MASSACHUSETTS, 



The following essay is presented, not as a system of book-keeping adapted to 
mercantile business, where large sales are daily made, but for the use of the 
thousands of fai mers scattered all over our broad land, from Maine to California, 
owning farms varying in size from ten to a thousand acres. Nor is it brought 
forward as the only or the best one tlfat can be employed; but as one that has 
proved practicable, and that can be carried out by any one who can write and 
perform simple operations in arithmetic. 

The importance of keeping an account of the income and expenses of the farm 
has not been fully estimated by the majority of farmers. If they have dealings 
with their neighbors, they keep some record of it; but they cannot tell how the 
account stands with their farm. They do not know whether there is more profit 
in raising hay or corn, potatoes or cabbages, cattle or hogs, or whether any thing 
pays. It is not always advisable to take note of the expenses of every field, yet 
it is often well to see what it costs to raise a crop of grain, roots, &:c., in order to 
judge the comparative value of each. 

Many farmers are deterred from keeping a record of their receipts and expen- 
ditures by the belief that it is too complicated for them; others, that it will take 
too much time ; a few, because of their unwillingness to attend to any intellec- 
tual labor; and others, still, because they do not feel its importance. It is im^ 
portant and practicable for all, and no man should consider that he has reached 
the rank of So. 1 farmers unless he keeps accurate accounts with his farm; and 
one of the best means to reach that rank is to commence and continue well- 
arranged, simple, and accurate farm accounts. We admit that it is more difficult 
to arrive at the exact cost of a certain crop of animal, than for the merchant to 
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get at tlie cost of his goods. For instance, in raising a calf it would ta.ke a great 
deal of time to keep an account of every quart of milk, every pound of liay, 
every ear of corn, pint of mealj or bushel of roots consumed, together with every 
hour of time employed in feeding, watering, and otherwise tending it, until it 
reached maturity. But an approximation can be reached near enough for all 
practical purposes. " : ' 

Sometimes we sec accounts, even in agricultural reports, in whicb everything 
a farmer raises is set down at the market value. For instance, credit is given 
for the number of tons of hay, the number of bushels of corn and potatoes, and 
everything that is raised, without a corresponding debit of what is used in keep- 
ing the stock throus;h the year — making it appear as if tbe net income was very 
large, when, in reality, nearly all is used upon the place. A farmer may, per- 
haps, plough large fields that have been previously manured, and, witiiout ap- 
plying any fertilizer, obtain a good crop, which, when sold, brings in a large sum 
of money. He may decide that his profits are large; but a system of book- 
keeping that estimates the value of the land of each field, each year, would 
oblige him to appraise the fields from which his large crops were taken as of less 
value than before. This would show him that the profits were not really as 
large as he at first supposed. Another might spend a good deal of time and 
money in making improvements, which, for the present, bring in no profit, and 
it might seem tiiat nothing was made by farming; yet an account of what his 
improvements cost, and of all that the land (on which the improvements were 
made) produced for several years would change bis opinion. Thus, by carrying 
out a system of book-keeping, which not only applies to tbe farm as a whole, 
but also to each operation in detail, a very large fund of practical knowledge 
would be obtained in a few years. If each farmer in our nation would thus esti- 
mate the expenses of his business our practical knowledge of the value of agri- 
cultural products would be much increased, and the amount of productions in the 
nation be vastly enlarged. 

Some charge no interest upon their cattle, tools, land, and buildings ; others 
sell a large quantity of wood each year, which is all considered as profit, without 
regard to the diminished value of the lot; these all deceive themselves, thinking 
they have made a large profit by farming, when the profit, in reality, comes from 
some other source. 

The plan which I propose to present is one which I have, in part, followed 
for some years, and has answered every purpose. It is so simple that a person 
whose education is very limited can adopt it.- The pi oductions raised, and the 
prices of both productions and labor, vary much in different localities ; but 
the principles will apply in all circumstances, and a little practice will make the 
application of these principles easy. For convenience, it will be better to use 
only one book; it may be of any size and shape, but the most convenient shape 
I have found to be very nearly in the form of this which you are now reading — 
Agricultural Keport— and containing about two hundred pages, made of ruled 
paper, and having two ruled lines on the right hand, up and down the page, for 
dollars and cents, and one on the left hand for the date of the transaction. Let 
the book be paged, writing the numbers plainly, and place an index at the com- 
mencement. Following, should be an inventory of the value of the farm, the 
stock and farming implements, leaving a few blank leaves for inventoiies in 
future years. Next, may follow what may be called a memorandum or journal, 
in which should be noted all transactions important enough to be remem- 
bered. This will require no debit or credit, but is simply a history, im- 
portant for reference, and will serve to prove the time and nature of any trans- 
action. At one-third the distance from the beginning should commence the cash 
book or farm account, in which every sale is credited to the farm, and every 
expense is debited. Commencing with the last quarter of the book may be kept 
the account with different fields, hired men, and every person with whom an 
account is kept. 
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As the season begins in April, I would commence the year with that monfli— 
a^"leS9 produce is on hand, and it ie easier to take an inventory, (or " account of 
stock," as merchants call it,) which should always he done. It will require son^e 
judgment to rightly estimate how much more, or less, each animal is worth than 
one year before; whether your huildiDgs and fences are in as good repair; 
whether your land has improved or lessened in value; whether the new tools 
purchased are equal in value to the loss by use of the old; whether you have 
more hay, grain, or vegetables on hand than at the commencement of the pre- 
vious year, all of which should be correctly ascertained, being appraised at the 
market value. If an inventory is not taken, however accurate the account of the 
receipts and expenditures may have been, the real income or loss of the farm will 
not be known; and the more accurately the estimate is made, the nearer correct 
will be the figures that show the gain or loss for the year. 

The farm to which the following figures apply is one upon v/hich a milLed 
s/fetem of husbandry is employed, and its poverty of soil and distance from a 
market may, in part, account for the small net income of the year. The follow- 
ing will assist in understanding the plan to be pursued. It would, perhaps, he 
better to name and appraise each animal and each wagon separately, as, in cas© 
of Josses or sales, the loss or cash could be set against it more readily. 

INVENTORY OF FARM STOCK, TOOLS, ETC., APRIL 1, 1865. 

E|rm of about one hundred acres, upland and meadow, in a poor 
state of cultivation, with a house, two small barns, and other out- 



buildings, which would probably bring at auction $2; 550' 00 

Xfne horse...-.-.'.,. — 100 OD' 

SiX' oxen . , 620 .00. 

Three cows. . - 185 00 

One heifer. ................................ ...----....->. 35 00 

Three turkeys .i - . 6 5:0 

Ninety hens, at 75 cents each ^ 67 50 

Twosv/ine....... , 80 QQ 

One express and one riding wagon - - - 100 00 

Ox wagon and ox cart- -- — — .- 50 GO 

Harnesses . . . — ^ . 25 GO 

Truck harness - - 5 00 

Yokes.-... - 5 a£) 

Ploughs and cultivator SO 00 

Ox sled and chains -.-w 8 00 

Spades, shovels, and forks ^ . . 10 00 

Corn sheller and harrow- - - - . - - 10 00 

Hoes, rakes, and other tools - 30 00 

Horse rake -. ...*-....- 8 0.p 

Hand threshing machine. , 15 00 

Grindstone - - - - 5 00 

Baskets ..- 4 00 

Corn. - - - ...... 15 00 

Eye...... 5 00 

Potatoes... SO 00 

Wheat ............ . . ............. ................... 5 00 

Three tons English hay. - . . . . . , ^ , . , . . . .... . 75 00 

Two tons salt hay. - . . ... . . '. '20 00, 

Family stores . . . ^. - . - . .'i ■ 155', 00 



Amount of inventory on which interest is to be reckoned for one year 4, 244 00 
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JOURNAL. 

To go tlirougli tlie year would occupy too much space ; and as it is my ptn?- 
pose simply to give a specimen of what should be done, I will give a memo- 
randum of only one week every two months. It is not necessary to note every 
sale in the journal, only the more important, and such transactions as one wishes 

to*remember. 

iVpril 1, 1865.- — Have this day taken an inventory of farm and what is on 
it, all of which are worth at the market value about $4,244. ^ 

Have engaged two men to work for the season ; one, Charles Gross, at $25 
per month, and the other, William Aiken, at $23. 

April 3 — Ploughed for grain and grass seed. 

A-pril 4.— Ploughed for onions, and purchased onion, grass, and garden seeds, 
odl meal for feeding, and tools for summer use. 

April 5. — Gave the onion ground thorough preparation for the seed, harrow- 
ing in fine manure, and working out all lumps and stones^ making it mellow 
and level. 

April 6. — -Sowed onion seed, and finished sowing grass seed. 
[Omitting till first week in June.j 

June 1. — Planted cabbages, putting hen manure mixed with loam in the 
hills. 

June 2.— Sold one yoke of oxen for $197, which cost $105 last fall. They 
have done considerable work, and have had good keeping of hay and meal. 
The only way I kuow in which anything can be made in keeping cattle is to 
feed Bberally. 

June 3.— Hoed potatoes and corn, and planted squashes and melons. 

Jmie 5.-— Bought one yoke of oxen for $135, which are in thin flesh, &t 
will probably gain during the coming summer. 

#une 6. — Hired another man, Patrick Murphy, for the remainder of the 
season, to be paid ^24 per month. I believe in hiring an abundant supply of 
help, and that mpre is lost by not having help enough than by having too much. . 

[Omitting till August.] 

August 1. — Men employed in hoeing cabbages and turnips. 

August 2. — Went to market, carrying potatoes, cabbages, eggs, &;c. Par- 
chased one fine Cotswold buck lamb for $ — . 

August 3. — Employed the men in filling low, swamp land for mowing. Last 
year the best grass on the farm was upon land so reclaimed. 

August 4. — Mowed salt grass, 

August 5.— At work filling swamp land. 

[Omitting till first week in October.] 

October 2 —Men at work digging muck. Went to market. 

October 3.— Gathered onions; a small crop, owing to a very dry summer 
Purchased oxen and steers for $ — . 

October 4 and 5.— Digging potatoes; very good crop; better than was ex- 
pected. 

October 7. — Drawing sea manure. 

[ Omitting till first week in December.] 

December 1— The time of the men being out, only one is to be employed 
during the winter ; the others are paid. 

December 2. — Spending time in making everything snug for winter. The 
barn and hog yards are now filled with miick, bedding is secured, and part of it 
IB housed, and the remainder stacked, so that it can be kept dry ; and every- 
thing is done to keep the stock warm and comfortable. 

December 4. — Sold two fat hogs and eight pigs for $ — . 

i Omitting till first week in February.] 
February 1, 1866. — Employed in laying plans for the coming year. In 
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looking back over tlie failures of the past year, find tliej liave geiierallj anVM 
from' two causes: first, poverty of soil or a lack of manure; and' second, not 
having" men enoiigii to perform all the work at tlie right time. In iiddition may 
be added one beyond the control of man, which was, long and severe drought. 
February 5. — -Man employed in getting wood for the year. 



CASH BOOK. 



In this book everything spent for the benefit of the farm is charged to it m 
debtor, and everything sold, being the product of the farm, is credited to it in- 
stead of using the owner's name. 



Each debtor page is to be headed as the foUowhig — 
Dr. 



Each creditor page is to bo headed aa the folio 

Or. 



1865. 
Apr, 4 



Jime 5 

Aug. 2 

/Ang. ,3' 

' Aiig. 4 

Oct. 3 

Oct. 5 

Dec. 1 

F&b. 1 



Farm. 



To 4 lbs. onion-seed, at $2 25 

To 30 lbs. clover-seed, at 15 cents 

To 1 bag red top 

To t} bush. Herd'H grass 

To i bush, orchard grass 

To garden seeds 

To 500 lbs. oil-meal, at cents,. 

To 2 Khoveli^, at$L 25 

To 2 lioets, at 85 cents 

[Omitting until I at week in June.] 

To 1 yoke of oxen 

[Omitting uu til 1st week in Aug't] 

To ] buck lamb 

To William Aiken 

To taxes 

[ Omitting until Ist week in Oct'r.] 

To 1 yoke of oxen 

To 5 steers 

To Patrick Murphy 

[Oniitting until lat week in Dcc'r.] 

To Patrick Murphy, (in full) 

To Charles Gross, (in full) 

[Omitting uniil 1st week in Feb'y] 

To linseed meal 

Blacksmithing 



Amount. 





1865. 


$9 00 


Apr. 7 


4 50 




4 00 


June 2 


2 00 


June 7 


2 25 




3 50 




12 50 


Aug, 2 


2 50 




1 70 




135 00 




10 00 


Aug. 5 


8 00 




86 55 


Oct. 2 


160 00 




225 00 




24 00 ' 


Oct. C 


43 25 




175 00 






Dec. 2 


24 00 




7 50 






Dec. 4 




Dec. 5 1 




1866. 




Feb. 1 




Feb. 5 




Feb., 6 



Farm. 



By 2 pigs 

[Oraiti rag until 1st week in June.] 

By 1 yoke of oxen 

By 1 culf 

By 15 bush, potatoes, at 60centR 
[Omitthijjcuutil l^it week in Aug't.] 
I5y 8 busii. i)otatop.s, at $i 50- - 

By cabbages - 

By 12 dozen eggs, at 30 ctnts. 
By 30 bu.ncheH onions, at 5 cents . 
By 15 bunches turnips, at 5 conts 
By 20 dozen green corn, at 15 cts- 

By 12 lbs. butter, at 40 cents 

[Omitting until 1st week in Oct'r. J 

By 5 bbls. onions, at $2 25 

By ciibbages 

By 15 dozen eggs, at 30 cents 

By melons 

By 15 bbls. onions, at $2 25 

By 4 bbls. apples, at $4. 

By chickens 

[Omitting until 1st week in Dec'r,] 
By 50 IbH. butter, at 4'5 cents.. 
By 940 Ib.s. pork, at 16 cents.. 

By 8 pigs, at $4 

By -1 beef, 1 56 lbs, at 1 3 eta. . . . 

By 92 Ibi^. hide, ijt cents 

[O knitting until 1st week in Feb'y ) 

By 25 bush, potatoes, at 60 cents. 
By 8 bU8h. turnips, at 60 cents. .. 

By 15 di>zen eggs, at 35 cents 

By 4 steers 



Amount, 



$irw 

197 00 

11 00 
9 00 

12 00 
8 40 

' 3 60 
1 50 

' 73 
' 3,00 

, , 4;m 

U 25 
5 25 
4 50 
4 30 
33 7 5 
16 00 
15 40 

22 50 
150 40 
32 00 
20 28 
7 82 



15^00 
250 00 



The above (being only detached parts, comprising merely six weeks of tire 
year) will ^erve as a specimen to assist in understanding the manner in which 
each sale and expense is recorded. The debit side, or expenses, should be on 
the left hand page, and the credit, or sales, on the opposite (right) hand page, 
and when either page is filled, hoik should be added up, and the amo^unts placed 
at the bottom, when new charges and credits should be commenced on the next 
two pages. In like manner go through the year, and then the amounts can be 
drawn off and used in the final settlement. 

The inventory at the end of the year Avill be omitted in this essay to save 
room, but the amount must be used in the settlement. 

To find the gain or loss for the year, takc: — 



The inventory April 1, 1865 

[merest o:i that amount for one year 

Q-rocer's accouat for the yeav.. 

■ Butcher'rt account for the j^ear , . 

Expenses of farm for the year, being the 
amount of all the debit pages of cash book- 



p4, 244 00 
254 64 
175 85 
85 40 

1,681 29 



6,441 18 



The inventory April 1, 1866 

Amount of sales for the year 

Take expenses, value of farm. &c. , April, 
1865 

Net income 



$4, 123 m 
2, 545 84 



6, 669 34 

6,441 18 
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This amount is received for services of owner and family, besides ttat por- 
tion of their board and clothing furnished by the farm. It allows for the addi- 
tional Or decreased value of the farm buildings and fences. 

The last quarter of the book being devoted to separate fields, poultry, cattle, 
grocer's accounts butcher's account, &c , a few items will be given to show the 
method in which they are kept : 



CORN FIELD, (two acres sward land.) 
Dr. 

May 1. To 12 cords of manure, at $5 $60 00 

1 and 2. To getting out and spreading 12 00 

3 and 4. To ploughing 13 00 

8. To harrowing 3 50 

9. To furrowing one way, 3 J feet apart . . .. . 2 00 

10. To seed corn .......... .... 1 00 

10. To planting 3 00 

June 3. To cultivating and hoeing - - - - 6 50 

20. To do. do 6 50 

July 1. To do. do. 6 50 

August 25. To cutting and curing top stalks , 8 00 

Oct. 3 and 4. To harvesting ........ 15 00 

To interest on land and taxes .«-.....,>- 6 50 



143 50 



Or. 

By 128 bushels corn, at $1 10 $140 80 

3 tons top stalks, at $10 30 00 

4 tons butt stalks, at $8 32 00 



Yalue received , 202 80 

Cost of crop 143 50 



Net income on two acres - - 59 30 



CARROTS, (one-fourth of an acre.) 
Dr. 

May 12. To 2 cords manure, at $5 $10 00 

To drawing manure — 2 50 

13. To ploughing and preparing land 3 00 

20. To seed and sowing 1 50 

June 20. To hoeing and weeding 10 00 

Nov. 10. To harvesting - 4 00 

To interest on land and taxes > - 2 50 



33 50 



Or. 

By 8,450 pounds carrots, at J cent per pound, or $10 per ton — ... $42 25 
V£,lue of tops ----- - 2 25 



Value received 44 50 

Cost of crop 33 50 



Net income . 11 00 
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ONIONS, (one-half acre,) 
Dr. 

Aljil'i.'To 4 core] s of manure,, at ,$5 ■ $20 00 

To drawing and spreading .... , 3 00 

5. To ploughing. 2 00 

To cultivating, harrowing, and rakirg . . 4 00 

6. To seed and sowing. , 12 00 

f une 6. To lioelng / 28 00; 

Oct. 3. To harvesting and topping 12 00 

jr<^l|. 6. To drawing to packet and freight - 25 00 

' ' To barrels...... : 21 00 

To interest on land and taxes 5 00 



132 00 



' ■ ■ Or. 

By 95 barrels onions, at $2 . . - $190 00 

Cmt of crop ......... . V. . - - 132 00 



Ket income . 58 00 



BEEF ACCOUNT. 

Ta.4' steers, at ' $45. ..... . - - - ■ $180'v 00" 

3 tons salt hay, at$IO .. 30 00 

J ton English hay 10 00 

SO bushels meal, at $1 10, (2 quarts each per day) .- 33 00 



253 00 

Or. 

By 4 steers 250 00 



L<^s besides the care of feeding ^ 3 00 



JIem. — Yet it is better to feed the hay upon the place, if as much can be ob- 
ts^lned for it as it would bring if sold, even if little is received for the labor of 
feeding out. The manure thus made should be estimated as part of the credit. 

COST OF RAISING "DAISY," A HEIFER TWO YEABfe OLD, AND NEAR CALVING. 



. , ..Dr. ■ . . 

To value when four weeks old as veal . ...... — ^12 00 

6 quarts of milk per day for three %veeks ........... ....... 3 78 

4 quarts of milk per day for next three weeks ... 2 52 

2 quarts of milk per day for next three weeks . ... — - - - - J 2b 

meal and grass to November 1 1 25 

one pint of meal per day to May 1 . ... . . , . - . . 4 00 

hay to May 1 . . . . . ...... . . . ..... . . .■. . .... . . ...... . ■ 4 OO' 

■ care the first year . . .,. .■. ' , ■ . . ■ . ■ ' 8 ,00 

pasture till November 1 ^ 3 00 

hay and grain to April 1 15 00 

%are the second year ... 5 00 



59 81 
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JfCEM.— T^ot having calved, she is yet to be proved, although indications^ are 
that she will be worth all she cost. When she has been proved, her value bMj 
be entered beneath her cost stated above. 

grocer's account. butcher's account. 

April 1. Sugar $2 15 April 1. 6 lbs. steak, at 20c. $120 

Kerosene 1 40 6, 8 lbs. beef, at 14c 1 12 

Molasses 2 00 7. 15 lbs. fish, at 3c 45 

3. 2 lbs. tea 2 50 

5. Crackers 25 

6. Flour 12 50 

[So keep account to the end of the vear.] 

A similar account of dry goods and of general household, furnishing should be 
kept ; also, of all marketing sold. ~. 

It is said that farmers are more slack in their payments than most other hmi- 
ness men. It is true they generally pay in time ; but they are often short of 
money and get trusted for what they buy, thus keeping always in debt. This 
ought not so to be, and a little system in keeping an account of the income ajid 
expenses will have a favorable influence in assisting them to keep out of deli| 

In order that every record may be accurate, it is necessary that it be attended 
to each night, while fresh in the mind. A small book in the pocket, or a slsi^te 
and pencil hanging in some convenient place, may assist in retaining the pfinr 
cipal facts and figures until they can be transferred to their appropriate places 



WEEDS OF AMERICAN AGRICULTUEE. 



BY THE LATE WM. DARLINGTON, M. D., WEST CHESTER, PENN. 



There are sundry plants which are worthless and unsigStly or offensiv^^^in 
agricultural grounds, and others which are especially injurious as intruders 
among cultivated crops. Such plants are regarded by all neat farmers in our 
country as nuisances to be abated, and are known by the diptinctive appellation 
of weeds. In preparing such a list as that here contemplated, I propose to 
sketch very briefly, in a familiar style, the character of the nuisances referred 
to, and, with a view to economizing space, detailed botanical descriptions are 
omitted. The curious in such matters can readily acc[uire the knowledge of 
those details by consulting local and general floras. It is designed simply to 
arrange the plants herein enumerated, merely in accordance with the natural 
method, as employed by some of the most approved modern authors, as De Can- 
dolle. Hooker, Torry, Gray, &c., giving the authentic scientific names of the 
genera and specie-s, so that all concerned can speak of them understandingly 
and intelligibly, and annexing the common or popular names in the vernacular, 
so far as the same are known or in use. With these aids and facilities, as 
clews to further researches, and accompanied with familiar remarks on their 
character, it is believed the weeds of our agriculture may become accurately 
known, and be disposed of, as they ought to be, by every intelligent and eiiter- 
prising young farmer in the land. 



510 



AGRICULTURAL REPORT. 



Series I— Phaenogamous or Flowering Plants—Class I.— Exoge- 
nous Plants; outside growers. Sub-Olass I. — Angiospermous Exogens ; 
outside groiverSy with seed vessels, / 

BivisioN I,— DiPBTALous Exogens; the petal mostly distinct, 

1, Ranunculus 6«Z^o5M*, (L,)— Buttercup, bulbous crowfoot, (p.)* This 
foreigner is extensively naturalized in grass plots, meadows, and low ground 
pastures along our streams, where it is regarded as a nuisance by the farmers. 
The fleshy bulb is highly acrid, and the plant when once introduced is difficult 
to subdue. The most effective remedy yet found is to get the plant closely de- 
pastured in early spring by stock, especially sheep. 

Another perennial species, viz : Racris, (L.,) or tall crowfoot, is naturalized 
in New England, and is as obnoxious as its congener. 

2: Ddphinium consoUda^ (L,)~-Field Larkspur, (a.) This introduced plant 
has strayed from the garden in many places, and is an unwelcome intruder in 
grain fields and other cultivated grounds. This and a kindred species (D, 
ajacis) (L.) have become so common in gardens that some attention is requisite 
to prevent them from trespassing on the farms. Plants which have matured 
their seeds in the garden should never be carried to the barn yard, nor permit- 
ted to mingle with farm manures, otherwise the fields will be speedily infested 
with •worthless and pernicious weeds. 

A slight ploughing after the removal of the crops from the field will favor the 
germination of the seeds, which will be destroyed by the regular ploughing ol 
the field. ^'^ ■ ■ ' 

3. Papaver dtibiwm, (L.) — Field Poppy, (a.) This foreigner has ffoimd its 
way into some districts, and, if unattended to, may bec<;»me a troubleBome weed, 
as it and the "Corn Poppy," P. rhoeas, (lj.) dj:<d in Europe. A similar re- 
mark is applicEible to the Prickly Mexican Poppy, Argcmone mtxk-afm, (L.,) 
another kindred weed which has been introduced. This jjlant should be extir- 
pated by hand-weeding before the ripening of the seed. In Italy the prickly 
poppy became so obnoxious as to be called " infernal figs." 

4. Cameli?ia sativa, (Crautz.)— Wild Flax, gold of pleasure, (a.) A natu- 
ralized foreigner, and, where neglected, becoming a great nuisance- — formerly 
Bupposed by the simple and credulous to be a son of transmuCed or degenerate 
flax. It has been subdued by annual ploughing, so managed as to allow the 
seeds to vegetate, and thus destroy the young plants before the seeds On them 
are matured. i 

5. Cap sella hursa pastoris, (Moench."^— Shepherd's Purse, (a.) A worthless 
little intruder from Europe, but the valuable grasses will generally clioke out 
such small weeds. 

6. Raphanus rapfhanistrum, (L.) — Wild Radish, jointed charlock, (a.) A 
naturalized weed, becoming a nuisance in the northern States. It has already 
invaded New England and Pennsylvania, and is tending westward. The seeds 
are contained in a jointed pod, and are thus protected from the severity of frost 
and concealed from birds until liberated by the process of decay of the pod. 

1 , Hypericum perforatum^ (L.) — St. John's Wort, (p.) A foreign weed, 
formerly supposed to cause cutaneous ulcers in white cows and on horses with 
white i^oX and noses; but, the disease disappearing, that notion seems to have 
become obsolete. 

S.; Agrostemma ^27/i<2^«?, (L.)--Cockle, rose campion, (b.) A well-known 
foreign weed infesting wheat fields. The black-coated seeds, when abundant 



Note. — The followmg letters jare used for the sake of brevity: (p) denotes a perfennlal 
plant or root of more than two years' duration; (b) deuotes-a biennial plant of two years' 
duration; (a) denotes an annual plant living but one year ; (s) denotes a shrub or smal] 
tree— a woody perennial. 



WEEDS OF AMERICAN AGEICULTUKE. 



511 



8Jid ground with wlieat, are injiirioua to the appearance of the flour. The root 
of this plant should be cut below the surface with a chisel fasteued to a long 
handle, and wielded by children. If this is neglected in the early part of the 
season, the fields should be scarified immediately after the removal of the crops, 
to favor the germination of the seed, and ultimate destruction by fall ploughing 
and the frost. The seed obtained from the screening of cereals s 
thrown out upon the manure heap, but fed to fowls, and the refuse left by them 
should be burned the next day. 

9. Abutdon avicerincB, (Gaertu.) — Indian Mallow, velvet leaf, (a.) This for- 
eigner, hiiherto regarded as a worthless and troublesome intruder in Indian 
corn fields, potato patches, and other cultivated lots, has been recently an- 
nounced (together with Hibiscus moscheutos, (L.,) a malvaceous perennialj na- 
tive of our maritime marshes,) as yielding a fibrous bark suitable for textile 
purposes? similar to the "Jute" of commerce, obtained from Asiatic species of 
corcliorus, and employed in the manufacture of gunny bags. The economical 
value of this material, which is termed "American Jute," must be ascertained 
by experience. 

10. R]i%s vemnata, (D. G.) — Poison Sumach, poison elder, (s.) A noxious 
Bhrub frequent in moist, low grounds, by which many persons are liable to be 
badly poisoned. A similar cutaneous affection is often produced by the climb- 
ing vaiiety of another species — the Rhus toxicodendron, (L.,) Poison Yine or 
Oak. 

11. Tnfolium arvense, (L ) — Stone Clover, Welsh clover, rabbit-foot, (a.) 
This foreign plant is only entitled to notice on account of its worthlessness and 
prevalence in poor old fields. Its presence is a pretty sure indication of a thin 
soil and neglected agriculture, and the obvious remedy is to improve both. 

12. , Potent dla^ canadensis j {L.) — Oinquefoil, fivefinger, (p,) The varieties of 
this are rather harmless, though worthless native weeds, and are merely indica- 
tions of a neglected soil. There is also a coarse, erect, homely, annual species, 
P. norvogica, (L.,) which is becoming a frequent weed in the middle States, 
and seems to have migrated from the North. 

13. Ruhus villosiis, (Ait.,) Blackberry Bramble, common brier, (p.) Every 
one knows the common brier ; the fruit in its season is a general favorite, and 
some remarkably fine varieties have been produced under careful culture. The 
tendency of the plant, however, to spread and take possession of neglected fields, 
causes it to be regarded as something of a nuisance where it prevails. Another 
and kindred species, the R. cuncifolms, (Pursh,) or Sand Blackberry, has found 
its way into Pennsylvania, apparently from New Jersey, and bids fair to estab- 
lish itself in the land of Penn. Fence angles and waste places in. which the 
briers have obtained a foothold should be cleaned of all weeds twice yearly, in 
spring and autumn. This will not only exterminate the briers, but admit air and 
light to the field borders, otherwise shaded. 

14. Rubus canadensis, (L.,) Dewberry, running brier, (p.) Our Am.erican 
dewberry is a fine fruit, and generally preferred to all the blackberries proper, 
but it is not the dewberry ol England, which is the rubus casim of Liniigeus. 
There is scarcely a farmer's boy in Pennsylvania who is not well acquainted 
with our plant, from having encountered its prickly, trailing stems with his naked 
ankles while heedlessly traversing the old fields where it abounds. On well- 
managed farms, however, this and all other species of brier (not excepting our 
native raspberries) are becoming rare. 

15. Rosa Carolina, (L.,) Swamp Rose, (p.) This is often an obnoxious plant 
in wet meadows and low grounds, forming unsightly thickets with other weeds 
if neglected. Another native species, R. lucida, (Ehrh.,) the Dwarf Wild Ilose, 
is quite frequent in neglected grounds. The foreign Sweet Brier, Rosa Rubigi- 
nosa, (L.,) is naturalized in many localities and deemed a trespasser. 

16. Sicyos OMgulatoSy (L.,) One-seeded Star Cucumber. This climbing vine, 
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witli leaves resembling those of the encumber, is a native weed, and a vile nMs' 
ance when admitted into gardens and cultivated lots. 

17. Daucns carota, (L.,) Wild carrot, (b.) When this wild variety of the 
common garden carrot becomes thoroughly naturalized, as it is now on many 
farms in the middle States, it is a troublesome weed, and requires persevering 
vigilance to get rid of it. It should be diligently eradicated before it ripens its 
seeds. In case of snow, with a smooth surface crust, the mature umbels brQ§k 
off and are driven by the winds to a great distance, and thus annoy an extensfe 
district. Another umbelliferous nuisance is created by permitting the valuable 
garden parsnip, Pastinaca sattva, (L.,)to disseminate itself and muiltiply rapidly 
in adjoining fields, and along fence rows, giving to the farms a very slovenly ap- 
pearance. 

Is. Archemora rigida, (D. G..) Cowhane, wild parsnip, (p.) This native Weed 
occurs frequently in swampy meadows, and is reputed to be an active poison 
when eaten by horned cattle, which, however, probably seldom happens, unless 
the pasture is very deficient. 

19. JEgopodium podagravia, (L.,) Goat Weed, (p.) A foreign weed, trouble- 
some and difficult to eradicate. 

£0. Cicuta wxicuJata, (L.,) Water Hemlock, spotted cowbane, musquash rbol, 
(p.) The root of this is poisonous, and proves fatal to children who collect and 
eat it by mistake. for the root of sweet cicely, osmorliiza longistylis. i^. 0.) It 
is found indigenous along rivulets and margins of swamps, and should be care- 
fully eradicated. 

81. Gonium maculdtum, (h,,) Common or Poison Hemlock, (b.) A poisonr 
ous and dangerous weed^ introduced from Europe, and occasionally met with 
a]50ut old settlements. It is supposed to be the identical herb with which the 
ancient Greeks put their philosophers and statesmen to death when they got tired 
of them. 

■'Division II.— Gamopetalous Exogens ; Tetah more or less wmte&k^ 

t^. Bamhucm canadensis, (L.,) Oomnnon Elderbush, (s.) This indigenaus 
shrub is very tenacious of life, and inclined to spread extensively along fence- 
rows and hedges, giving the premises a very slovenly appearance, 

23. ' Dipsacus sylvestris, Mill Teasel, wild teasel, (b.) This coarse European 
weed is completely naturalized in some localities, and is not only worthless, but 
threatens to become a nuisance if not attended to. 

^4. Vernonia novehoracensis. Wild Iron Weed, (p.) A coarse native plant, 
quite common in moist, low meadow grounds, and along fence-rows. The root 
of this must be cut like the Canada thistle before the flowering season in spring, 
or the danger will be imminent of its over-running the whole area in a short pe- 
riod by means of its floating seeds. 

25. Euj^atorium purpureum, (L.,) Trumpet Weed, joe-pye weed, (p.) Sev- 
eral varieties of this tall, stout weed are indigenous on our moist low grounds. 

2Q. Aster ericoides, (L.,) Heath-like Aster, (p.) Numerous species of this 
large American genus meet the eye of the farmer, in the latter part of summer, 
in his woodlands, low grounds, borders of thickets, &c., some of which are quite 
ornamental, but the little bushy one here mentioned is about the only one which 
invades our pastures to any material extent. In neglected old fields, it often 
becomes as abundant as it is always a worthless weed. 

27. Erigeron canadense, (h.^) M-Or^e Weed, butter weed, (a.) This American 
weed has diffused itself all over our country, and,, it is said, has reached and 
pervaded all EuropGc The cultivation of hoed crops will clear the fields of this 
pest. Other varieties of the same genus infest meadows, which, if the evil be- 
comes too burdensome, must be ploughed up. 

28. Erigeron strigosum, {Mvihl,,) Flea-bane Daisy, (a.) This very common 
native weed is apt to bu abundant in the first crop of upland meadow, after^ilfce 
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tiSHal routine grain crop. After tliat, especially in good lands, it becomes more 
rare, being probably choked out, like many otber weeds„ by the valuable grasses, 
29. Solidago nenwralisy (Ait.,) Golden E,od, (p ) Several species of golden 
rod occur along fence rows, borders of woods and thickets, and intrude upon 
^ neglected pasture fields. 

,,^Q^^,,,4:ffdfmsia trifidar (L.,) Great . Eag - Weed, (a.) A coarser ugly native 
weed, common in waste places. 

31, Ambrosia artemisioe (L.,) Bitter Weed, rag weed, (a.) This indi- 
genous, bushy weed occurs in most cultivated grounds, and is most abundant 
among the stubbie, after a crop of wheat. But if the land be good, the plant 
seems to be smothered or choked out the n©xt season by the usual succeeding 
crop of clover and the grasses. It is always ready, however, to make its ap- 
pearance whenever the grassy turf is broken up by the plough. 

32. X<inthiu77i strumarium, (L.,) Clot-weed, cockle-bux', (a.) This vile weed, 
of obscure origin, has the appearance of a naturalized stranger in our country, 
and seems, fortunately, not much inclined to spread. The burs are a great an- 
noyance in the fleeces of sheep. 

Z^. Xanthium spifiosum, (L.,) Thorny Clot-bur, (a.) This execirable foreign 
weed is fast becoming naturalized in many portions of our country, particularly 
in the southern States. It maybe frequently seen also along the sidewalks 
and waste places in the suburbs of our northern seaports. It is stated that the 
authorities of a southern city a few years since enacted an ordinance against 
the offensive weed, in which enactment it was denounced by the misnomer of 
"Canada thistle.'* This plant may be destroyed with the hoe in the latter 
part of summe r — -in September. 

Si, Eidens Jrondosaj (h.,) Bur Marigold, (a.) Worthless native weeds in 
gardens, com fields, &e., and particularly disagreeable by reason of the barbed 
awns of the fruit, which adhere in great numbers to clothing. 

35. Bidens hipinnatus, (L.,) Spanish Needle, (a.) This, like the preceding, 
if not earefully watched and extirpated, is a great pest in cultivated lots. 
Another species, B, Chrysanthemoides, (Mx.,) known as Beggar-ticks, is 
rather showy, with its head of yellow-rayed florets, and is frequently found 
along swamps and rivulets in autumn. They are all regarded as nuisances on 
account of their adhesive fruit. 

36. Maruta cotula, (D. C.,) May-weed, fetid chamomile, (a.) A disagreeable 
little foreign weed, which is extensively naturalized, and in bad odor among us. 

37. Achillea millefolium, (L.) Yarrow, milfoil, nose-bleed, (p.) English 
agricultural writers speak of it as a plant of some value in their pastures ; but 
it is generally regarded in this country as a mere weed. Certainly it is far in- 
ferior to our usual pasture plants, and our cattle are rarely, if ever, observed to 
eat it. 

38. LeucantJiemum vulgare, (Lam.,) Ox-eye, daisy, white weed, (p.) This 
intruder from Europe has obtained almost exclusive possession of many fields 
in eastern Pennsylvania, and the prospect, of getting rid of it appears to be 
nearly hopeless. Its propagation and diffusion are so rapid and irresistible that 
one negligent sloven may become the source of a grievous annoyance to a whole 
neighborhood. The cultivation of hoed crops a few years will rid a field of this 
obstruction to useful vegetation. The Corn Marigold, Chrysanthemum lege- 
turn, (L.,) a kindred plant, which is said to be such a pest to the agriculture of 
the Old World, happily does not appear to have found its way as yet to the 
United States. 

39. ErechtMtes hieracifolia, (Raf.,) Fire Weed, (a.) This coarse native 
weed is remarkable for its prevalence in newly-cleared grounds, especially in 
and around the spots where brush-wood has been burnt ; hence its common 
name of "fire-weed." 

AO. Benecio vulgaris^ (h.,) Common Groundsel, ragwort, (a.) A homely 

' '33 ■ 
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wortHess little herb, which Professor De Caudolle remartes migrates almost 
everywhere with European men/ It is imturalized about the seaports of the 
northern States, and has lately appeared in eastern Pennsylvania. 

Aly Ceiitaiirea cyanus, (L.,) Ragged Robin, blue bonnets of the Scotch, (a.) 
This Earbpeani plant is often seen iri our . gardens, and in some places is grad- 
uaily straggling into c.ultivatei fields. As it is c6nsi(lered a troublesonie weecjl 
among the grain crops of the Old World, it should be watched here, so as to 
prevent the Z>Z2^e ^wz5^e/5 from coming over the border." 

42. Cirsium lanceolatunhy (Scop.,) Common Thistle, (b.) This foreigner, 
which delights in a rich soil, is abundantly naturalized in Pennsylvania and in 
the northern States generally. It is a very objectionable weed on our farms, 
reqiuiring constant vigilance and attention to exclude or keep it in subjection. 
If permitted to mature its fruit, the expanded pappus may be seen by thou- 
sands floating the akenes through the air, and disseminating the obnoxious in- 
truded far and wide. The common thistle, having no creeping roots, is not so 
obstinate in resisting extirpation as some other varieties. It is easier destroyed 
if the roots are cut with sujQSicient care before its flowering season. 

43. Cirsium horriduUm, (Mx.,) Yellow Thistle, (b.) This rugged, repulsive 
species looks like a stranger here, being hitherto chiefly restricted to the sandy 
sea-coast of New Jersey: It is certainty desirable that it should continue to 
be a stranger to every agricultural district. . 

44. C?W«W «5rz?e?i.9e, (Scop.,) Canada Thistle, (p.) This }s perhaps themnat 
pernicious and detestable weed that has as yet invaded the farms of our country, 
Tlioiigh miscalled " CWa^^f^ feVi^Ze," it is believed to be indigenous to Europe, 
and has probably ac(][Uired that name by reaching us m<2 Canada. Tiierhizpma 
or subterranean stem ( which is perennial and very tenacious of life) lies rather 
below the usual depth of furrows, and hence is not destroyed by eommoii 
ploughing. The rhizoma ramifies and extends itself horizontally in all direc- 
tions, sending up branches to the surface, where radical leaves are developed 
the first year, and aerial stems the second year. The plant— that is, the aerial 
portion— appears to die at the end of the, second sumuier like a biennial, but it 
only dies down to the rhizoma or subterranean stem. The numerous branches 
seat up from perennial rhizoma soon furnish prickly radical leaves, which coyer 
the ground so as to prevent cattle from feeding where those leaves are. ISTothing 
short of destroying the perennial portion of the plant will rid the ground of 
this pest ; and this has been accomplished by a few years of continued culture, 
(or annual cropping of other plants which re (][uire frequent ploughing or dress- 
ing with the hoe,) so as to prevent the development of radical leaves, and thus 
depriye the rhizoma of all connexion or communication with the atmosphere. 
We have a few other thistles which are all worthless weeds ; but not being so 
obnoxious as the preceding, it is not deemed necessary further to notice them 
here. ' 

45. Lapfa major, (Gaertn,) Burdock, (b.) Everybody knows this coarse 
homely foreign weed, one of the earliest and surest evidences of sloycnly negli- 
gence , about; a farm-yard. ' 

A6. Gicliormm inty bus, (L„) Wild Succ®ry, chiccory, (p.) This foreigner is 
becoming extensively naturalized. Some European agriculturists recommend it 
as a Valuable forage plant, and cattle seem fond of it ; though it is believed, to 
impart a bad taste to the milk of cows which feed upon it. In Europe the " 
roasted root is used as a substitute for coffee. In this country the plant is 
generally regarded as an objectionable Weed. 

47. Taraxacum dms lconis, (Desf.,) Dandelion, (p.) An introduced plant, 
and now so extensively naturalized in our grass-plots, fields, and meadows, that 
although not very obnoxious as a weed, it will be found a difficult task to ex- 
tirpate i^. The leaves and flower buds are frex^uently used, wilted, as a salad, 
and boiled as " greens," and the root has been much employed recently in do- 
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me??tic economy, and is esteemed a pleasant and salutary substitute for tlie 
'Coffee' berry . ■ ' ' ■ 

48. Lohelia infiafaj (L.,) Eye-bright, Indian tobacco, (b.) A native weed 
possessing acrid properties, and sometimes employed as an emetic, and as an 
expectorant in asthma. 

49. 4^£Z^omet^<g!^ maWa?x<2, (L.,) Stagger -bush, (s.) This native shrub is 
very abundant in the sandy districts o£ New Jersey, where it is re^^^^^ be 
injurious to shee'p when the leaves' are eaten by them, producing a disease called 
the " staggers." The evidence on this point is not quite conclusive, but if es- 
tablished would cause the bush to be deservedly ranked among the pernicious 
plants. ■ ' ' ■ . ■ ■,■■..; '„ 

50. Plantago major, (L.,) Common plaintain, way-bread, (p.) This foreign 
plant is remarkable for accompanying civilized man, growing along his foot- 
paths and nourishing around his settlements. It is alleged that our aborigines 
call it " the white man's foot," from that circumstance. Another foreign spe- 
cies, the Planceolata, (L.,) known as English plaintain, rib-wort, ripple-grass, 
and buckhorn plaintain, is becoming particularly abundant in our upland mead- 
ows or clover grounds. The farmer should keep its seeds from mingling with 
those of the red clover, and thus injuring the sale of clover seed in the market. 

51. Tecoyna radicanSi (Juss.,) Trumpet-flower, (p.) This showy native 
climber is often cultivated a«id admired in the Northeastern States, but in the 
West, along the Ohio river and its tributaries, it is regarded as an intolerobles 
nuisance. ■ ' , , . -i ■ ■ 

52. Fer/>a^?c2^w ^7^<z^5Ms,(L.,) Common Mullein, (b.) An introduced, homely 
weed ia our pastures and cultivated grounds. There is no surer evidence of a 
slovenly and negligent farmer than fields overrun with mulleins: As the plant 
produces a vast number of seeds it can only be kept in due subjection by eradi- 
cation before the fruit is maturq. There is another species called moth niullein, 
K hlattaviar (L.,) more slender, and eq:Ually worthless, becoming freq,uent in 
our pastures. ' 

53. Lmarf^mZ^am, (Mill.,) Toad-flax, Ranstead-weed, (p.) Arathei? showy, 
but fetid weed, said to have been introduced into Pennsylvania by a Mr. Han- 
stead, from Wales, as a garden flower. It inclines to form large, den^e patches 
in our pastures by means of its creeping roots, which take almost exclusive 
possession of the soil. ■ , : 

' 54. Nepeta cataria, (L.,) Cat-mint, cat-nip, (p.) This is common about old 
settlements. Another perennial species, N. Glechorna, (Benth.,) called ground - 
joy, and gill, is also common in moist, shaded places about farm houses. 

55. Lamium amplexicaule, (L.,) Dead nettles, hen-bit, (a.) A worthless 
little weed, abundant in and about gardens in the Middle States, requiring some 
attention to keep it in due subjection, 

56. Leonurus cardiaca, (L.,) Motherwort, (p.) A hpnielj, obnoxious weed, 
found in waste places about houses and farm-yards. 

57. Teucrium canadensCi (L.,) Wood-sage, germander, (p.) This native 
plant,- which is frequently seen in low, shaded grounds along streams, where it 
IS harmless, has recently got into the fields of some of the best farms of eastern 
Pennsylvania, where it is now regarded as an obstinately persistent nuisance. 

58. EchiuM vulgare, (L.,) Blue-weed, vipers bugloss, blue devils, (s ) A 
showy, but vile weed, extensively naturalized in some portions of our country, 
especially in Maryland and in the Shenandoah valley, Virginia. Wherever it 
makes its appearance the farmers should act promptly on the Gvidian maxim, 

Frincipius obsta,^^ k,Q>.\ Meet and resist the beginning of evil. 

59. Eckinoapermum laypulaj (Lehm,,) Stick-seed, beggar's lice, (a,) The 
slovenly farmer is apt to get practically and vexatiously acquainted with this 
obnoxious native weed in consequence of its racemes of bur-like fruit entang- 
ling the manes of his horses and the fieeces of his sheep 
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' '60. Convolvulus arvensis, (L.,) Bind- weed, (p.) .This foreign plant iias been 
introduced into some portions of oiir country, and will givB the farmers mucii 
troiible if tliey do not carefully guard against it. 

61. Ctiscuta epilinum, iy\f€\^^ (a.) This remarkable 
parasitic plant, somewhat resembling copper-wire in appearance, was introduced 
with our flax crop, an(l was formerly a great pest in that crop, by winding 
round and entangling branches of stalks so as to spoil them ; but the vine has 
become rare, and has nearly died out since the culture of flax has declined 
among us. 

62. Solanum nigrumy (L.,) Night-shade, (a.) Frequent in shaded, waste 
places about dwellings. It is reputed to be deleterious in its properties, and 
ought, therefore, to be carefully excluded from the vicinity of all farm-houses, 
where its berries may tempt children to " pluck and eat." 

Solanum caTolinense, (L.,) Horse Nettle, (p.) An exceedingly perni- 
cious weed, and the roots are so penetrating and so tenacious of life that it is 
difficult to get rid of. It was probably introduced from the South hj HumpJirey 
Marshall into his botanic garden at Marshallton, Pennsylvania, whence it has 
gradually extended itself round the neighborhood, and forcibly illustrates the 
necessity of caution in admitting mere botanical curiosities into good agricultural 
'districts., ,;, .. ..^ ^ 

^4:. Datura strobmonmm, (L.,) Thorn Apple, Jamestown (or Jimson) weed, 
(a.) Two varieties of this p<)arse, fetid> narcotic . plant (which is probably of 
Asiatic origin) a,re commoii among us as an obnoxious weed, and they should 
be carefully exeluded frpni th^ 

65. Mnslenia alhida, (JSTutt,) Whitish Enslenia, (p.) This twining plant, 
allied to the AsClepias or Milk- weed family, and happily as yet unknown to the 
farmers of the eastern States, is reported by Prof. Short, a distinguished bota- 
nist of Kentucky, to be an intolerable nuisance on the farms along the river 
banks in Ohio, Illinois, &c ^ 

Division III.— Apetalous Exogens ; Corolla usually wanting^. 

%6, Phytolacca decandra, (h.,) Poke-weed, pigeonberry, (p.) This gtout 
native is everywhere frequent in rich soil. The turions, or tender radical shoots, 
in the spring of the year afford a popular substitute for those of asparagus ; 
nevertheless, the plant is regarded and treated as a weed by all neat farmers, 

67. Chenopodium alburn^ (L.,) Lamb's Quarter, goose-foot, (a.) This coarse 
and rather homely weed has become common and quite troublesome in gardens, 

68. Amarantkus JiyhridMs, (L.,) Pig-weed, (a.) A repulsive looking weed, 
an annoyance in gardens and cultivated lots in the latter part of summer. If 
permitted to mature its seed it soon becomes very abundant. 

69. Amaranthus albus, (L.,) White Amaranth, (a.) Another coarse weed in 
the farm yards of the middle States. Although supposed by some to be a nar 
tive of Pennsylvania, it has a foreign habit and appearance, and probably came 
from tropical America. 

70. AmaranthMs spinosus, (L.,) Thorny Amaranth, (a.) This odious bushy 
weed, supposed to bie a native of tropical America, is common in unfrequented 
streets and outskirts of our seaport towns, and is a vile nuisance wherever it 
appears. It cannot be too sedulously guarded against. Hoeing on its first ap- 
pearance is often effectual for its destruction. ' 

71. Polygonum pennsylvawicum, (L.,) Knot-weed^ (a.) A common worthless 
weed on road sides and in waste places about neglected farm-houses; 

72. Polygomm pucicaria^{Ij.,) ljfi^^^ Ee- 
sembles the preceding, and rather smaller, but equally worthless wherever in- 
;troduced,. ' ''f^' ' 

73. PolygomiTn liydTo^ijpeTi (L.,) Water Pepper, smart-weed, (a.) A natu- 
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ralized weed as worthless as most of the species are, though this is even more 
obnoxious than the preceding, being a highly acrid plant, and sometimes causing 
obstinate ulcerative inflammation when incautiously applied to the skin. 

74:, Polj/gonwn sagittafum, (L.,) Arrow -leavei (a.) Mowers 

and ha3^makers are apt to be familiar v/ith this annoying native weed in the 
secbiid crop of swampy ffieadows. Another kindred species, viz. "PurifbUmn',^ 
(L.,) or Halbert-leaved Tear- thumb, is an accompanying and equally obnoxious 
weed. Ditching and draining are the remedies for the evil. Several other 
Polygonums occur, equally worthless, but rather less offensive. 

75. Rtimex crispus, (L.,) Sour Dock, curled dock, (p.) An unsightly and 
0bjectionable foreign weed, too extensively known. 

76. Rumex ohtusifoUus^ Bitter Dock, broad-leaved dock, (p.) This foreign 
species is now more objectionable than the preceding, but is not quite so preva- 
lent. There is also a little foreign species, well known for its acidity— the jK. 
dGetosella, (L.,) Eield or Sheep Sorrel, (p.,) often so abundant as to be a nuisance 
on the farm. Improving the land, especially by adequate dressing of lime, is 
believed to be the best mode of expelling this and many other obnoxious 
weeds. 

77. Euphorbia hypericifolia, Eye-bright, spurge, (a.) This is a common 
weed in dry pasture fields, especially in fchinnish sandy soils, and has been sus- 
pected (how justly has not been determined) as the cause of the disagreeable 
salivation or slabbering with which horses are sometimes affected in the latter 
part of summer. There is another flatty, prostrate, bunching little species, JB. 
maGulatet (L.,) often abundant in Indian cornfields and other cultivated 
grounds. 

78. Urtica dioica, (L.,) Nettle, stinging nettle, (p.) An exotic rather frequent 
in waste places about farm houses, well known to those who have come in con- 

: tact 'With 'them. 

CLiss II. — Endogenous Plants J Inside Growers., 

1^, Symijlocarpus foitidus, ( Sal ish,) Swamp Cabbage, skunk weed, (p.) A 
worthless native weed in wet and swampy meadows, readily known by its skunk- 
like odor when wounded. 

80. Sagittaria variabilis, (Englin,) Arrow-head, (p.) A Common native 
plant of no value, found in sluggish ditches and swampy meadows. The roots, 
or base of stem, often produce large oval tubers in autumn, which tempt hogs to 
root for them, and thus disfigure the grounds in which they occur. 

81. Anacliarsis canadensis, (Planchon, Udora, Nutt,) Water-reed, (p.) This 
slender aquatic is supposed to be indigenous in our sluggish streams, where it 
often abounds, and may possibly become troublesome in our canals. It has 
been introduced into England, where its presence impedes the navigation of the 
canals to a serious extent. 

Srtiilax rotundifolia^ {J^,^ Q^r^m. rough bindweed, (p.) This is 

common in thickets, and a variety of it, S. Caduca, (L.,) often abounds in poor, 
neglected old fields. 

83. Ornitlwgalnrri umbellatum, (L.,) Ten O'clock, (b.) This exotic from the 
gai'dens in many places multiplies its bulbs so rapidly as to alarm the farmer, 
if neglected. The bulbs are exceedingly tenacious of life, and when once in 
possession of the soil, it is an almost hopeless task to get rid of them, 

84. Allium vinml.e, (L.,) Field Garlic, crow garlic, (p.) Tradition says this 
jspecies was introduced by the first Yfelsh immigrants to Pennsylvania for the 
purpose of affording an early pasture, particulariy for sheep. It was formerly 
60 abundant in some districts as to be quite an annoyance, by imparting a dis- 
gusting flavor to milk and butter, and injuring the manulacture of wheat flour. 
By good farming and a judicious rotation of crops the evil has been much 
abated. 
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85. JifMm,i (^ijmsi (L.,) Gomm (p.) There are numerous 
• species • of ; tills 'w'oi'tliless,, native -vYeecl, But this is the best' kiiovt^n, and perhaps 
the most objectionable, as it has a ■constant tendency to form unsightly bunches, 

; or tussocks, m.moi&t Mr. Elliott, 'an eminent botanist, says that; 

in South Garoiina this Eiish occupies and almost covers rice fields as soon as 
theyare thrown ont' of. cultivation. \ ■ ,\ ■ 

86. C//^£Tm; j^Ay^ Grass of Morida, (p.) This species 
is fortunately somewhat rare, as yet, in the northern and middle States, but it 
is a great pest , to the' agriculture of the South/ ; / ■ 

: ' 87.' Cyperm .hyWa,\llx.,) Goco .grass, nut .grass 'of '■South • Carolina,, ';( 
This is regarded by the southern plahters as the most intolerable pest of their 
agriculture, Mr. Elliot says : It shoots from the; base of its stem a thread- 
like fibrev which descends Jerpendicid to eighteen inches, 9,nd then 
produces a sxaall ^z^^er. Erom this horizontal fibres extend in every direction, 
producing new tubers at intervals of six or eight inches ; and these immediately 
shoot up stems to the surface of the' earth, and throw out lateral fibres to form 
a new progeny. This process is interminable, and it is Curious to see w^hat a 
chiiin or net-work of plants and tubers can, with some care, be dug up in aloose 
soil, ■ The ' only process yet discovered by, which this grass .can ' be extirpated' 
is to plough or hoe the spots in which it grows every day through the whole 
season. lii their perpetual efforts to throw their leaves to the light the roots 
become exhausted and perish; or, if a few appear the next spring, Jihey can 
easily :be' dug, up. ''''•';';■,;;, r: . - ■ ' ':'" 

88. pafex tenta(Mata, Many-beaked Sedge, (p.) A very common 
Species, in swampy: low ground, of the large and unprofitable genus of sedges. 

89. Ca/rex stricta^ (Lam,,) Tussock: Sedge, (p.) This- is ' ohe of the most 
common, and most difficult to manage, of all bur sedges. Its roots are apt to 
form large dense tufts or '*tugsocks'' in swamps. The Mreful farmers some-^ 
times get rid of those tussocks by digging them out, and, when dry, collecting 
them in large heaps, burning them, and using the ashes as a mlanure. Of this 
i-emarkable and very numerous genus, ( Carex, ) Dr. F. Boott, aii accomplislied 
botanist of London, has now in hand one of the noblest and most elaborately 
illustrated monographs ever issued from the press. 

90. Favdtum sakguinale, {Ij,,) Qmh grass, finger grass, (a.) In the middle 
States this troublesome grass abounds in gardens in the latter part of siimmer, 
and is frequent also in Indian corn fields, but may be kept in tolerable''' subjec- "' 
tion by theearly and faithful use of the instrument known as the "cultivator." 
The crab-grass is regarded as a serious pest in the plaiitations along the lower 
'MiKsissippi. ' \- ' ' 

91. Fanicum m/n7Z£ir^?, (L,,) Ilairdike Panicum, Old Witch*' grass, (a.) 
This worthless species flourishes best in a light saniy soil, but is usually more 
or less abundant in corn-fields. In autumn the dry culms break off and the 
light- spreading panicles are rolled oyer the field by the winds, until th^y accu- 
mulate in great ^[uantities along fence and hedge rows. 

^S^. Fanicum^ crus-galli, (L.,) Cock-foot Panicum, barn-yard grass, (a.) 
This coarse homely grass is said to he an inhabitant of all quarters of the globe. 
It is usually found in the latter part qf summer, rather abundant along drains 
of barn-yards and other waste places. 

93. tyitaria glauray {^QdiUY.,) \^^^^^ (a,) All our weed-like 

'specieS:'of , 'this :genus' 'are believed to be naturalized 'strangers.', here. / This one' ■ 
usuaily makes its appearance in abundance among the stubble, after a wheat 
crop, and is frequent in pastures, orchards, &c., when not kept down by a more 
valuable growth. The *S\ t;zr/i2i^, (Beauv.,) called green fox-tail or bottle grass, 
is about equally worthless, but not quite so prevalent. 

94.. Bitaria virticeUata, {fie.-^^^ (a.) The adhesive bristles of this species. 
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frequenting gardens and neglected lots, are calculated to make ii sometliing of 
a nuisance if permitted to become abundant. 

95. Cenchrus trihuloides, (L.,) BuT grass, hedge-hog grass, (a.) This pest i~ 
lent nuisance is quite abundant in the sandy districts of New Jersey and along 
the great northern lakes. 

96 . UynoSbn dactylon, (Pers=,) Dog's-tooth grass, 'Bermuda grass, (p») . Of 
this grass, which has found its way from Europe into Virginia and other southern 
States, Mr. Elliot remarks: *' Tlie cultivation of it on the poor and extensive 
sand-hills of our middle country,'* (viz., in South Carolina,) "would probably 
convert them into sheep-walks of great value; but it grows in every^soil, and 
no grass, in close rich land, is more formidable to the cultivator. It must, there- 
fore, be introduced with caution:" . 

^'L Bromus secalinus, (L.,) Cheat, chess, broom grass, (a.) This is a well- 
known intruder among our crops of wheat and rye, and often appears in the 
same fields for a year or two after those crops, but it is soon choked out by the 
perennial grasses. ' 

This,plant is an annual, and easy to overcome by care in sowing clean wheat, 
by keeping fence corners and field borders clear, and in establishing a proper 
rotation in cropping. The vulgar error, that this grass is maxQlj transmuted 
v)heat, came to us with the earliest immigrants, and, notwithstanding the boasted 
" march of mind," it yet prevails among a certain class of farmers to a consid- 
erable extent. 

98. Triticum repens, (L.,) Couch grass, Quitch grass,^ (p.) This species of 
^nYtct^m., which is quite distinct in habit from the cultivated wheat, has found 
its way into some districts of our country, and is a pernicious intri;der, when 
fully introduced, by reason of the exceeding tenacity of life in its rhizomas, or 
creeping subterranean stems. 

99. Andropogon nutans, (L.,) Wood grass, Indian grass, (p.) This and two 
or three other species of native Indian grasses are common in our sterile grounds, 
and are no better than mere weeds. 

Series II. — Oryptogamtjs, or Flowerless Plants 

100. Fteris aquilina, (L.,) Brake, bracken of the Scotch, (p.) This largfe 
fern is often abundant in moist woodlands and borders of thickets, and in our 
wild forests it afiPords a favorite shelter, or hiding-place, for deer and other game, 
but it is little better than a weed on the farm. 

• Having thus disposed of the most prominent weeds in our agriculture, it re- 
mains merely to mention, very briefly, three or four of the injurious cryptogams, 
among the lower order of the fungi, viz : . 

Meruhus lachrymans, (Schum.,) Dry-rot. This fungus, with some others 
which infest timber in places where a damp air is confined, as in houses and 
ships, is very injurious. It is said to be remedied by a wash of diluted sul- 
phuric acid. 

Ascophora mmedo^ iJJmk,,) Mould, bread-mould. This minute fungus usually 
abounds on moist decaying substances, and is well known to housewives as 
growing plentifully on bread and pastry which have begun to "spoil;" yet it is 
probable that many of them have never suspected it of being as genuine a plant 
as any weed that grows on the farm. 

Uredo scgetmn, (Pers.,) Blight, smut, brand. This is usually found within 
the glumes and fnxit of wheat, barley, and other grasses, speedily filling the 
whole with a profuse black dust 

Fuccinia graminis, (Pers.,) Mildew, rust. This oflen operates injuriously on 
wheat crops^in warm, close, foggy weather, near harvest time ; especially wUere 
the crop is a little backward and mingled with grass or herbage. 
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^ BY J, S. LIPPINCOTT, IIADDdiNFIELD, N. J. 



To a large and iiitelligent class of readers of the Agriciiltural Department 
reports, grape-growing has become an object of absorbing interest. Those of 
this class who may have read a paper on The Glim at ology of American Grape 
Vines/' in the report for 1862, and its continuation tinder the title of " Geo- 
gi^aphy of Plant s/ ' in that for 1863, will have observed that success was prom- 
ised in certain zones of summer temperature, proYided the atmospheric hnmiditj 
were not there deficient, either permanently or for the season. This element, 
so variable, seeiHS scarcely less important than that of the mean teiqperature of 
the growing season. Experience derived from the failure of the grape crop 
of 1864 and 186^, over wide regions deficient in humidity, and its success in 
others where this element must have been abundantj have: set, its value in a 
"'dearer light than heretofore. ' 

In seasons not marked by extreme fluctuations of atmospheric humidity, and 
accompanying reductions of temperature in midsummer, the isotherms which 
bound the grape-growing belts, as heretofore described, limiting the regions 
adapted to certain varieties of grapes, may still be esteemed as normally correct 
and Reliable ; but in seasons of exceptional character, when extremes of hu- 
midity occur, and, with them, extreme high temperatures followed by great 
reduction of atmospheric moisture, (and oftentimes accompanying sudden de- 
cline during the night to near the freezing point,) such isotherms cease to be 
the guiding clews to the regions adapted to any special variety of grape, or, 
indeed, to indicate that any grape can be therein successfully cultivated. 
There are few physical laws hich can be realized with mathematical exactness, 
but they are generally approximations, more or less false, in each pjirticiilar 
case. '* These laws are ideal truths towards which nature tends, but which are 
never fully reached. Even as respects the law of gravitation, there always 
have been residual phenomena unexplained by the law ; and so, probably, there 
always will be as our generalizations widen towards the great Presence of wliich 
all natural phenomena are the direct manifestation," 

We have hitherto regarded the cojaditions of temperature as of primary im-. 
portance. Though the amount of moisture in the atmosphere of each locality 
may be of nearly equal value, we have not the data for determining the propor- 
tions of this ingredient demanded for the successful culture of many of our 
garden and field products. 

With regard to the grape, we are better prepared to discuss the question of 
the climatic value of excessive or diminished relative humidity. The very favor- 
able reception awarded our former efforts, encourages the hope that the present 
will prove suggestive, if not instructive^ 

As a necessary consequence of the evaporation continually going on over the 
entire surface of the earth, the atmosphere at all times contains a proportion of 
vapor of water, the amount of which is perpetuixlly varying. This amount is 
almost always below the proportion which experiment has shown to ■ be the great- 
est degree possible at the observed temperature. It is owing to this circuni- 
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stance that tlie air is rarely fully charged with vapor — that wet bodies become 
dry, and that the surfece of the soil, although saturated with moisture, yet in a 
few hours becomes parched and dusty. By the process of evapoiation from 
the surface of the land, as well as of the ocean, a natural distillaiiou is thus con- 
tinually carried on, and a perpetual circulation of Avaters maintained — those con- 
voyed by the rivers into the aen being returned by invisiljle channels through 
the atmosphere to form clouds, which shall restore to the streams, by means oi 
rain, their perpetual tribute to the ocean. 

Upon variations in the quantity of moisture present in the atmosphere, many 
of the great peculiarities of our climate mainly depend. The freqnency of rain, 
and many other meteorological phenomena of the highest interest and importance, 
are gre/U.ly influenced by the proportions of humidity present in the aimosphere 
of any lociility. To attain ;iu accurate kuowledge of the quantity of aqneous 
vap.ir wliich exists at any giv^en time iu a certain bulk of air, becoiaes, iln-re- 
fore, a problem which is constantly requiring solution. Instruments employed 
for tliis purpose are termed hygrometers. Various methods have been devised 
for ascertaining the jjroporiion of moisture iu the air; and the simjjlest and the 
most accurate of these consists in the determination of the dew-point, or tem- 
perature to which the air must be reduced so that its moisture shall bc.'gin to 
separate and coudeuse upon cold surfaces. This diflereuce, alone, is somtjiimes 
used to express the dryness of the uir, or the reduction of its moisture below the 
point of saturation. The det(;rmination of the dew-point may be readily made, 
on a summ(!r's day, by noting with a delicate thermometer the exact ti;mpera- 
ture of water in a glass, at tlu^ moment deposition of vapor ceas(!s to be made. 
From this temp(!rature, and that of the air at the same time, the tension (pres- 
sure, or force) of the acjueous vapor ])rt sent in the air, as exerted on the column 
of UK;rcury in a barometer, may, hy means of tables construct(?d for this pur- 
pose, be readily ascertained; and tlie corresponding ])roportion of moisture (oi 
the relative humidity or perciaitage of saturation) be easily learned. 

Tin; above metlunl, ai)parently so simple, is not readily enq)loyed in general 
practice, and has given place to the wd-bulb thermometer, or August's Psy- 
chronu'ter, which for siuqilicity and ease of nmni))u]atiou leaves nulliing to be 
desin;d. ^ T'liis consists nieitdy of two similar <h>licate accurate thermometers, 
placed side by side on the same stand, the hulb of one covered wit h ihin muslin, 
which is su]>])lied with moisture and kept coulhuially wc!t by capillary coniluc- 
tiou from a vessel beneath. The action of this instrument may be readily un- 
derstood by the urnnitiated observer, who, with oue. hand wet and the other dry, 
will exjjose them equally to a gentle current of air, on a drying day. lie will 
not need a thermouu ter to indicate which hand is most rapidly cooled, and that 
the drier the day, the more his wet haiul will become chilled below the other. 
Thus it is Avith the ''v.'et and dry bulb" thermometers. 'J'he wet bulb ther- 
momet(M- will exhibit decb <> in temperature if the air be not already .saturated 
with moisture, ;uul evapora.'on thereby ])revenlcd. The rate of evaporation, 
ami conse(pu'nt1y the depi'ession of tenjperature in the wet-bulb instrument, 
will b<!' gi'(iat(ir in proportion as the air is further from the point of satura- 
tion. To (h'tcrmine tlu; exact amount of vaj)oi' {iresent, and the ju'oportional 
(h'gree or {)ercentage of saturation, tables have been ])reparcd which greatly 
iacilitate tint study of hygrometry; iho b(,ist of which are those jiublished 
by the Smithsonian Instiiution, at ^Vaslungton. Without such tables, the 
indications of the .I'sychrometer, except when very near saturation, can be 
but vaguely defined, sincii tlu) amount of vapor contained in the air, at 
any time, is reduced by a fall in temperature, more rapidly than in direct 
jiroporlion to the fall; for while the temperature changes in arithmetical, the 
humidity varies in geometrical progression. It should be imderstood that the 
amount of vapor held iu the air over any district is very variable — perhaps con- 
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stantly cbanging in amount. The colder the air, the less the vapor it can hold ; 
and the warmer the air, the more it may contain. But it does not follow that there 
must, necessarily always be more vapor in the air at a high temperature than 
at a lower one. Air at a given temperature will hold a certain quantity of vapor, 
and no more; hut it may hold any quantity less. If heated, it may absorb 
more, (if not already full or saturated,) if it can gain access to it, or to water. 
If already full, it will lose a part of it on being chilled. The definite quantities 
of vapor which air will hold at certain temperatures, by Fahrenheit's thermom- 
eter, are as follows : At zero the weight of vapor in a cubic foot of saturated air 
has been estimated at about three-quarters of a grain ; at 32°, 2^ grains ; at 40°, 
3 grains ; at 50°, 4^ grains; at 60°, 5^ grains ; at 70°, 8 grains ; at 80^, nearly 
11 grains ; at 90°, 14 J grains; at 95°, 17 grains, and at 160°, nearly 20 grains 
of vapor in each cubic foot. 

When an atmosphere of very high temperature is loaded with all the vapor it 
c^n hold, as at 95°, saturated with 17 grains for every cubic foot, it becomes 
very oppressive to the people of the district sustaining it, and sometimes destruc- 
tive to life. A consideration of the above numbers will explain the general ex- 
treme humidity of the climates of warm countries. The amount of vapor in the 
air is not generally expressed in grains in each cubic foot, but in inches of pres- 
sure on the barometer, and in degrees of relative humidity, 100 being taken to 
represent saturation. This ever fluctuating element varies from hour to hour 
through each day, according to the changing temperature of the air, the action 
of the sun's rays, the presence or absence of clouds, and the force of the wind. 
It may be reduced almost, if not quite, to a nullity, or may rise at high tempera- 
tures until it presses upon the barometer with a force measured by two inches of its 
column. Throughout the year it is generally least or lowest in the morning about 
sunrise, when a portion has been deposited as dew or frost ; and greatest or highest 
at 2 J p. m., or about the period of greatest heat ; and declia(>s again in the eve- 
ning, but not to the low measure of the morning. These are the mean average 
conditions, but it may be, and it often is, greatest in the morning, lowest at noon, 
and lower in the evening than at the morning observation. It is at its lowest 
point, generally, in January^ when we have observed about one hundredth of 
an inch ; increases in February, and advances in quantity as the season pro- 
gresses, until it reaches its greatest amount in August, during the periods of 
greatest heats ; then declines with the decline of heat, the humidity of autumn 
being in advance of that of spring. The highest we have observed the pressure 
of vapor was on the 7th of July, 1864, vv'hen it affected the barometer to the 
extent of 1.235 inch, the thermometer being at 90° at 2 p. m„ and on the 26th 
of June, 1864, 1.053 incli at 2 p. m., thermometer at 96°, both of which were 
followed by rain in one to three hours— the last with lightning and tornado blasts 
of wind. 
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A general idea of the comparative mean force of vapor in the air near Phila- 
delphia may he gained from the following table of the results of reductions for 
two years past : 
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By the !iltov(5 table it will be seen that the mean preHsureB of vapor for tlio 
ppriug of and 1S()0 wen- iifjuly idciitii-al ; tlia!. tor iIk; dry fuiuinur of 18G4 

niiu-h 'icfs (liaii ib:it of 1 Sdf). wliicb w;i.s not, in tbi.>* rci^ioii t>o marked by drought,;' 

ul' S. pN inlM.'r, I ^vrf.Mi iy in fXccj^s of ibal. of JSGl, as will Le n'mesa- 
In rc:! liv iii.iiiy who ;-iil'i"crcd iVmu lin- opprfssivc il.-iinpncH.s. and by those \vhu,«u 
gr.nies \v> re (le^it,r()yed by rot in th;tl, niontli ; tliat the laean tor autntnn, J Sli.'.. 
wa.^i iherel«in> jj^reater than lor l!ie jirevi. mis year, and, finally, th;it tb<; \i:\^t winter 
lia.s also heiM^niore moist, I h.ui iu in-e>!eei-s,.r, and b.r i"hc entire year rallier 
^•[rcahT ili.ui lhal, of 1 Sii I ; all (.f wliieii is in perleet, at'cord.aiicc with mir j;<.'ner;d 
inipres.sioits from eiupirira I olisfrvul.ieni. 

'I'he .'ilisnhiie .iiuoiinl nf vajM.r present in ibe air. a^» nieannred by tbe b.iro- 
nielcr, (loi s not, expre.-s ihe (uyneHU <»■ be.miiiily a.-* -;-eiterally aii'ei't ini:,' our teel- 
iiU'-s, or liie iieallh of V('!;vt,ition, but it i.- ihe evapor.al iiii; power of 1 be ;iir which 
it luo.-"!. eoncerus ii.s lo liuow. or ils eapaeily to l.alcc up more vapor at the tem- 
p.a-atnre ohnerved, .■iiul to .l^po^il a, porli.m, or l»erome sUuraled, by a lorfs of 
lie;il. lli-h hea,ls with aJamdanI mol.-lure. (or !ii.;h reiai ive liumi.Hly. ) are fa- 
vorable to soitu- ero|)H Jit cerlain .■<ea;-'on,-, ( hoii,:,'h injurious at olher.-i. High beat 
.■uid (Iryues,^ are as unfavorabli- lo some .as ih.-y are heuetieial to oliiers. In June, 
isr. l, \Vere ol)served many days of h)W humubly with h)W mean temperaturc-s, 
followed hy liij.^li beats willi <;realei' dryness. 'Tliesi; proved injurious to tlui 
wheat in this rei^ion, ripeniuf^ il too rapidly, dryini;- its stem and berry before ii 
bad swelled, ami preventing!: the elements nece,-sary to its perbict development 
{rom reachiuj; ibc <^min in iht; j^radnal and timely manner m'0(b,'d b)r ils perfect 
nniluration. In .Innc, 1N();5, were many days of moderate beat, none excessive, 
(thon^'b the mean was very ]iiij;b in.ni I'be uniform greater he;it than ordinary.) 
eipiidlin;; the *^reate«t mem for duly, but accompanied by uniwual relativediu- 
midify. (m<n-e llum 40 p<T cent, in advance of that of June, .1SG4, ) and the wheat, 
crop w.ts .aixain inpu'ctl, while the corn madt? a growtli ao extraordinary that it 
wa;- .<iibiret nV frerpieut remark, as (i.vc.eeding anything remembered. The 
< \eef(iin- low r( lativediumidity of June, iSG4, and of August, 1865, and tho 
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excessive moisture in September, 1865, of wliicli we shall have occasion to speak, 
are instances of the vast utility of the presence of a due proportion of this ele- 
ment. By the term "relative-humidily," is intended to express the amount of 
moisture existing in the air, compared with that which it could hold if saturated 
at the same temperature. A clear comprehension of the meaning of the terms, 
"tension," "force," or "pressure of vapor," as measured by the barometer, and 
of relative-humidity, as expressive of the percentage of saturation, are necessary 
to an understanding of the subject under discussion. Moreover, it must be re- 
membered that the dryness expressed by the difference between the temperature 
of the air and the dew-point is not to be confoxuided with the dryness, as ex- 
pressed by the percentage of saturation. The former method is not now em- 
ployed, having given place to the latter more philosophical mode of expressing 
relative dryness or humidity. The dew-point can be as readily calculated from 
the psychrometer as can the tension of vapor and its relative amount, if desired. 

The daily range of humidity is considered much greater in the Atlantic States 
than in Great Britain, or in other countries of western Europe. As a general 
rule, the dew-point is here many degrees below the temperature of the atmosphere, 
which is thus considerably removed from saturation. The following comparison 
of mean temperature, &c., observed and calculated for Iladdonfield, N. J., for 
1864 and 1865, with the means for seventeen years at Chiswick, near London, 
will exhibit these facts, though not in so striking a manner as observations made 
at more arid points in the interior of the country would present : 



A tabic exhibiting the temperature, dew-point, rain-fall, and evaporation at Htiddonfleld, New J^ertey, and Ohitwtch, England. 
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By means of the average temperature, the mean dew-point, and tables showing 
the evaporative force per minute in grains from a definite space, we may deter- 
mine the amount of evaporation which may take place from a lake or the soil, ib 
a calm, in a gentle breeze, or when a fresh breeze is blowing. The latter tables, 
prepared by Dr. Dalton, have been accepted as correct ; and from them we have 
calculated the amount of evaporation as expressed in the accompanying table. 
A few remarks in explanation may be needed. 

The mean temperature at Haddonfield, New Jersey, six miles southeast of 
Philadelphia, in 1864, being 52°.73, and the dew-point, by calculation, A3°.72, 
the difference indicating the dryness is found to be 9°. 01, or nearly 50 per cent, 
greater than that for 1865, and 60 per cent, greater than that for seventeen years at 
Chiswick, near London. The summer of 1864 was remarkably dry, and tlis 
dry ess expressed by the difference between the mean temperature and the dew- 
point is as well pronounced, being 1 1 or 75 per cent, greater than that of 1865, 
and 50 per cent, greater than the Chiswick meali for seveateen years. The rel- 
ative-humidity expresses the same results. The winters of 1864 and 1865 did 
m)t differ widely, but were twice as dry as those of Chiswick. As respects 
evaporation, it would, of course, be expected to prove much more active in so 
dry an atmosphere than at places or in seasons more humid. Accordingly the 
possible vaporization at Haddonfield, New Jersey, for the entire year having 
been at the rate of about 2.27 grains of water per minute for one square foot, the 
average motion of the air being nearly equivalent to a gentle breeze, on which 
this rate of drying has been shown to attend, the corresponding values in other 
quantities, as gallons per day, or tons per year, and inches in depth, taay be 
readily determined, or may be found in the foregoing table. Thus, in 1864, 
nearly 33 inches ©r 3,712 tons of water might have been evaporated from one 
square acre, the air moving in a gentle breeze. Had the air been at rest or calm, 
nearly 1,000 gallons less per day, and 1,400 tons less per annum, to- each acre, 
might be evaporated, than if a fresh breeze prevailed for the same period. During 
a strong wind, or a high wind, this increase of evaporating power becomes much 
enlarged ; and when very dry; as winds are at times in the Mississippi valley, it 
blasts vegetation as with a breath of flame. 

In the dry summer of 1864 the evaporation was probably much greater than 
the rain-fall, as the soil was parched to powder, and vegetation depleted of its 
moisture, drawn from beneath the surface, apparently to the amount of nearly 
10.59 inches, or about 1,300 tons for the season. In the summer of 1865, which 
in this district was not uniformly dry, the possible evaporation and rain-fall were 
about the same. In the summer of 1864 the possible evaporation at Haddon- 
field was nearly twice as great as for the average of summers at Chiswick. The 
excess of evaporation over rain-fall at the latter place is doubtful, our data being 
mireliable. The results arranged in the foregoing table must be accepted as 
approximations only, since accuracy cannot be attained where the elements are 
so difficult of authentication.* Their general accordance with known facts ren- 
ders them more reliable, while they serve to show the immense importance of the 
evaporating action which is constantly going on around us on so grand a scale. 

The increased facilities for drying the soil existing in an open, cleared, level, 
cultivated country, become apparent on comparing the amount of water evapo- 
rated with the rain-fall at Haddonfield in 1864 and 1865, and with similar re- 
sults, determined as correct, from actual measurements made near the headwaters 



* The evaporation must depend on the nature of the surface,, and a smaller amount of vapor 
is produced in a given time from a given surface of moist earth than from water, and in a 
calm than in a current of-aij. The experiments of Gasparin, in France, indicate that th^ 
evaporation from the moist earth laaj be, at certain seasons, from one-tenth to one-sixth of 
that from water. The experiments of Mr. Williams show that land covered with trees Oft 
vegetables emits more vapor than the same space covered with water, evie^^ the amount ot 
one-third mor«. ™ 
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of Anthony's creek, a tributary of Green Brier creek, an affluent of the Kanawha 
river. The discharge of this creek, of which the area of drainage was carefully 
surveyed, was ascertained, by daily measurements for one year, to amount to 70 
per cent, of the rain-fall, and 65J per cent, of the average fall for five consecu- 
tive years.* The waters thus hastened off by the sloping mountain sides, or 
sunken among the leaves or into the soil or rocky crevices, and sheltered from 
evaporation by forests, restore a much larger proportion of the rain to the rivers 
directly. In this section, as generally in an open champaign country, where 
drying winds prevail and much land is exposed by tillage, evaporation may take 
place to the extent of three-fourths of the rain-fall throughout the year, or more 
than twice that fall for an entire summer. Hence the value of forests, as ar- 
resters of evaporation, or as barriers against the sweep of drying winds, becomes 
obvious. 

If our reductions as tabulated appear excessive, we may refer to other results 
corroborative. Thus, at Ogdensburg, New York, in one year, 19.94 inches were 
evaporated during the summer months, and for the entire year 49.37 inches. 
At Syracuse, New York, in one year, 23.53 inches were evaporated in the sum- 
mer, and 50.20 inches during the entire year. At Salem, Massachusetts, the 
result of extensive observations, the annual evaporation , was stated to amount to 
56 inches ; and the same was reported to have been the result at Cambridge, 
Massachusetts. Colonel Abert assumed, from many calculations, that the aver- 
age evaporation for the summer at Baltimore, Maryland, is 19 91 inches, and 
that there escapes into the air from an open reservoir, in summer, twice as much 
water in the form of vapor as falls therein as rain. (Blodgett's Climatology of 
the United States:) Dalton and Hoyle's experiments on the actual amounts re- 
ceived and retained by the soil and sinking therein determined the annual evap- 
oration in the moist climate of Manchester, England, to be 25 inches. A 
comparison of our results with the above will enable the reader to decide upon 
their probable correctness. As respects the contrasted climates of America and 
Britain, the differences in dryness noted in the table are not dependent on the 
relative amounts of rain, for nearly twice as much falls at Haddonfield as at 
London in the course of a year. The rain-fall at the latter place is, however, 
frequent and moderate ; while at the former (and generally in the United States) 
the rains are heavy aad of shorter continuance, alternated with longer seasons 
of fair, dry Ttfeather. The chief cause of the difference in dryness may be found 
in the fact that the humidity of Britain is borne over it from the vapor-laden 
ocean, while the prevailing westerly winds waft our land moisture away from ua 
towards the sea, drying us, instead of increasing our store of vapor. 

ON ATMOSPHERIC DRYNESS AS AN AID TO RADIATION AND PREVENTIVE OF 

UNSEASONABLE FROSTS. 

One of the peculiarities of the district of lower New Jersey, where frequent 
instrumental observations have been made by the writer, is a general freedom 
from excessive humidity, even during periods of very high heats. At no time 
during the months of June, July, or August, 1864, did the humidity of the air 
reach saturation ; nor did it hold as much moisture as it was capable of absorb- 
ing. The climate is consequently, in a great measure, free from those seasons 
of extremely hot and oppressive weather so overpowering to many persons in 
some other localities. The summers are not, however, free from high heats ; 
they are, on the contrary^ very warm in districts remote from the sea — a maxi- 
mum of 96° having been occasionally experienced. These, and many other 
seasons of extreme warmth, were not attended by excessive humidity, but by 
great dryness or low relative-humidity- Instead of approaching saturation, the 



* Ellet on the Mississippi and Ohio rivers. 
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amount of vapor in the air was generally but from forty to sixty per cent, of 
what it migkt have held at the high temperatures noted. 

The long continuance of this low humidity is unfavorable to the growth of 
vegetation, and when reduced to a very low percentage, is the indirect cause or 
accompaniment of a fall in temperature in some instances fatal to young plants. 
If in June or July a few days of north or morthwest wind, cool, dry, and ab- 
sorbing moisture readily, blow over us, it bears away the moisture from the air 
and from the soil and plants beneath. On such days may be seen those beauti- 
ful white, massive, cumulus clouds which are produced by the elevation and 
subsequent rarefaction and cooling of large masses of air containing vap6r. 
These clouds, which float so gracefully towards the east or southeast, "are but 
the visible capitals of invisible columns of humid air," which are thus borne 
away from us. The consequences of this removal of vapor are soon felt, and 
that in a manner unmistakable, though until quite recently not cleai'ly explained. 
The new researches into the phenomena of heat, which have overturned 
the old hypothesis of caloric and substituted the theory of vibrations, have 
brought to light the extraordinary fact that vapor of water is opaque to the rays 
of heat of low intensity, such as that which proceeds from the soil and from 
plants by night ; in other words, that the heat of the earth cannot be radiated 
or projected towards the sky if there exist in the air above the spot observed a 
large proportion of aqueous vapor. Through pure air, free from moisture* the 
heat may pass off as readily as if no air existed above the cooling region. It is 
believed that air saturated with moisture at the ordinary temperature absorbs 
more than five hundredths of the heat radiated from a metallic vessel filled with 
boiling water, and Professor Tyndall calculates that of the heat radiated from 
the earth's surface warmed by the sun's rays, one-tenth is intercepted by the 
aqueous vapor within ten feet of its surface. Hence the powerful influence of 
moist air upon the climate of the globe. Like a covering of glass, it allows the 
sun's rays to reach the earth, but prevents, to a great extent, the loss by radia- 
tion of the heat thus communicated. 

In accordance with this theory, it should be shown that the withdrawal of 
the sun from any region over which the atmosphere is dry, would be followed 
by quick refrigeration. It is said that the winters of Thibet are rendered almost 
unendurable from an uninterrupted outward radiation, unimpeded by aqueous 
vapor, and that everywhere the absence of the sun favors powerful radiation 
when the air is dry. ** The removal for a single summer night of the aqueous 
vapor from the atmosphere that covers England would," says Professor Tyn- 
dall, " be attended by the destruction of every plant which a freezing tempera- 
ture would kill." In the Sahara, where *' the soil is fire and the wind is flame," 
the refrigeration at night is painful to bear, so that ice is sometimes formed there. 
"In short," says the Professor, "it may be safely predicted that wherever the 
air is dry the daily thermometric range, or the difiference between the extremes 
of heat and cold, wiU be very great." Illustrations of the truth of this position 
may not be out of place here. They may now be found wherever we turn, 
though until the genius of a Tyndall demonstrated the cause of the phenomena, 
we failed to perceive their connexion. The student should avail himself of the 
instructive and delightful pages of "Heat Considered as a Mode of Motion, by 
John Tyndall, F. E,. S," which is pronounced " one of the most -valuable and 
profound books which this generation has produced, eloquent, simple, and clear* 
exemplifying the double genius of discovery and exposition." The title of this 
work indicates the theory of heat held by its author, the only one now held by 
scientific men — it is a mode of motion. 

All great discoveries have been partially anticipated by k^e^ obeterveysj wio 
could not wholly explain certain anomalous appearances, but whose shwiTife^ 
led lihem beyond the borderp ottJie unknown. These results <rf P^<rf<^o|* 
datt were .&^Qia^by ^fi^ 
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IS54 to study the efFects of our climate upon agriculture, and whose lectures on 
meteorology may be found in the Smithsonian report for 1854. He asserts, on 
page 195 of that report, that " the influences of moisture in tempering the sun's 
rays is a remarkable fact and well worthy of further investigation. When the 
dew-point is high, or the air is filled with moisture, radiation from the earth is 
prevented and the temperature of the night remains almost as high as that of 
the day. When the dew-point is low, the sun's rays pass without absorption 
to the earth, and impart little of their heat directly to the air. The medium 
dew-points are therefore most favorable to extreme heat in the atmosphere, and 
the greater heat beyond the tropics is probably owing to this cause. The fact 
that the amount of moisture in the air regulates the temperature of the nights 
has not received the attention it deserves." The great amount of moisture in 
the air within the tropics is the cause of the warm and brilliant nights. Radiation 
from the air and ground, under these conditions, seems to lose its power. On the 
other hand, travellers in all parts of the world inform us, incidentally, as to the 
connexion between dry air and cold nights. Mr. Inglis, in his travels through 
Spain, relates that he was oppressed by the hot rays of the sun in the valley of 
Grenada while the hoar frost was lying white in the shade. Eastern travellers 
in the desert often complain of the broiling heat of the air duripg the day, and 
of its chili temperature at night. Beautiful allusions to the same law are also 
found in scripture, where it is related that one of the greatest hardships which 
Jacob experienced while tending the flocks of Laban, was that through the 
drought by day and the frosts by night, sleep departed from his eyes." 
These conclusions are confirmed by recent travellers in a remarkable manner. 
We need no longer doubt the stories of Captains Riley and Paddock, as told in 
their once incredible narratives, when they relate that the intense heat of the 
sun had scorched and blistered their bodies and limbs, so that they were covered 
with sores, * * * while as soon as the burning sun had sunk be- 
neath the horizon, the fresh wind cooled the earth, which became even cold before 
dark, * * * to be followed by fierce aud chilling blasts of wind. 

The e:^periments of Captain Sabine, made on the coast of Africa, show that 
while the sea breeze was blowing upon his station, the hygrometer denoted the 
dew-point to be about 60°; but when the wind blew strong from the land it sunk 
to 37^<^, the temperature of the air being 66°. Notwithstanding the heat of the 
evaporating surface of the Sahara, the burning sands of the desert yield so little 
vapor that there does not exist in the winds wafted to the coast, and which con- 
stitute the true harmattan, a greater force of vapor than that which rests upon 
the Polar seas ; for at both places the constituent temperature of the vapor, or 
the point of deposition, is below 32°. The sea breeze above referred to contained 
eighty per cent, of relative-humidity, the land breeze from the Sahara less than 
twenty per cent, of the same. (Daniels's Meteorological Essays, page 123 ) 

The desert and mountainous regions of our own continent furnish ample illus- 
trations of these phenomena of radiation. Captain Beckwith, in his narrative of 
the Central Pacific Railroad survey, remarks : " We observed the greatest con- 
trasts between the heat of the day and of the night in these mountain valleys, 
from noon to 3 p. m. the thermometer standing at 87° to 90°, and at night falling 
below the freezing point." 

Colonel Emory says : " On the 23d of October we retired with the thermom- 
eter at 70°, and awakened in the morning shivering, with the mercury marking 
,25°, notwithstanding our blankets were as dry as if we had slept in a house." 
(Emory's Military Reconnoissances in California, page 63.) 

These low morning temperatures were found to characterize the whole country 
between Upper Mexico and the settlements near Great Salt Lake, the sunrise 
observations for three successive days being at 14° and 15°. At Salt Lake, 
Utah Territory, it is difficult to grow Indian corn, because of the extreme aridity 
of the air, though tke mean temperature is 10° above that necessary in a moist 

Sit 
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climate. The local cooling at night, and the higher heata by day, arc both 
unfavorable in this arid atmosphere. 

R. E. Alison, who ascended the peak of Tenenffe in 1865, reports that "at 
the crater the extreme dryness of the atmosphere and the direct action of the 
sun's rays were distressing. The lips cracked, the nails became brittle, and 
evaporation from the wet- bulb thermometer so rapid that it was necessary to 
watch it closely lest it should dry before an observation could be made. At 
the height of 8,000 feet he suffered more from radiation than from cold. In 
September the temperature in the shade was 40*^ Fahrenheit ; the black bulb 
thermometer exposed to sunshine rose to 196°, or close to the boiling point of 
water, at that elevation. At times it reached 210° Fahrenheit at lower points, 
while the nights were extremely cold, the dryness excessive, and the dew-point 
frequently as low as 40° to 50° Fahrenheit." (Journal of Science, January, 
1866.) 

To return to the researches of Professor Tyndall upon the cause of this 
intense radiation on mountain tops and on desert plains, we may, in a few words, 
state that a long series of experiments with instruments of delicate construction 
have demonstrated the truth of the hypothesis that these extreme reductions of 
temperature are due to absence of humidity. They also show that the presence 
of a large proportion of vapor, even less than saturation, acts as would a dam to 
flowing water, restraining the escape of heat by greedily absorbing it, and that 
though the air itself is a perfect vacuum as regards the rays of heat, the pres- 
ence of humidity in considerable quantity renders it almost completely opaque 
to heat of radiation. 

Such are the conclusions arrived at by the physicist in his laboratory. If true, 
they are of immense importance in their applications to meteorology, to cliqiate, 
and to human comfort. Perhaps they will explain some anomalies in our expe- 
rience, clear up some difficulties in the study of climate, and enable us to protect 
ourselves from some of the injurious effects which follow extreme dryness at 
certain critical peiiods. That they are great truths we have never seen demon- 
strated outside of the lecture-room ; but if sound, they must find ample evidence 
to sustain them whenever instrumental observations shall have been properly 
applied thereto. 

During the years 1864 and 1865, regular observations were made by the writer 
upon the temperature and humidity of his district, in Camden county, New J er- 
sey. Extremes of atmospheric dryness were noted on several occasions during 
June and July of 1864, and at times in 1865. These extremes of low tempera- 
ture appear to have been, in some way, dependent upon the periods of dryness — 
a connexion which was not suspected until after the perusal of the volume before 
named, in which is set forth, in a most luminous manner, the results reached by 
the distinguished physicist already adverted to. 

On June 11th, 12th, and 13th, before dawn, there occurred the remarkable 
reduction of temperature to 43°, 44°, and 44° respectively — temperatures much 
lower, with one exception, than had been observed for nearly a month previous, 
and 21° to 22° lower than the mean for June observations at 7 a. m. This 
remarkable reduction of temperature was felt throughout all the northern States, 
from the extreme eastern point of Maine to Wisconsin, and from New J ersey to 
Missouri, and even in Utah. The coldest days in June at all these places were 
the 10th, 11th, 12th, 13th, and 14th; on the first day in the northern, on the 
11th and 12th in the middle, and the 13th and 14th in the more southern and 
southwestern regions. Frost occurred over a wide region on the 10th to the 
12th, from Maine to Minnesota, as far south as northern New Jersey, Pennsyl- 
vania, Ohio, Indiana, and Illinois. At Haddonfield no frost appeared, though 
the temperature was reduced almost to the verge of freezing, as indicated by a 
sheltered register minimum thermometer. 

It may be said, in explanation of this extreme reduction of temperature over 
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SO wide a region, that it arose from suddea and grand displacement of the upper 
strata of cold dry air, by the upheaval of vast masses of the lower strata, buoyant 
with the vapor derived from the surface ; or, in other words, from the derange- 
ment and subsequent descent of the cold upper current, the result of extensive 
thunder-storms. This theory is worthy of consideration. These changes pos- 
sibly may have much modified the condition of dryness, and thus partially ex- 
plain the advent of extreme cold. 

Again, in July, 1864, we observed a remarkably low temperature before dawn 
of the 22d, when the self-registering thermometer stood at 50*^ ; and again, on 
the 23d, at 46^, at six feet above the scil — a narrow escape from frost. The 
same low temperatures were observed from Maine over all the northern States 
to Kansas, and southward to New Jersey and Pennsylvania. The reports d6 
not correctly express the minimum temperatures by a self-register, and the re- 
duction must have been several degrees lower than reported. On the morning 
of the 22d of July there was a slight frost at Bald wins ville, Massachusetts ; 
also at Columbia, Connecticut, and Tioga, Pennsylvania. 

Now, some cause acting over a wide region must be sought for to account 
for the widespread reduction of temperature on the days noted. Will the dimi- 
nution of the due proportion of humidity in the air over this region adequately 
explain it? Will the westwardly winds, with their drying and absorbing 
action, prove to be the agents by which radiation is permitted more vigorously 
to proceed, and thereby effect the changes which come over us? 

Let us turn to our meteorological notes and observe the figures there recorded. 
At Haddoufield the low temperatures were observed on the 11th, 12th, and 
13th of Jufee, 1864. On the mornings of the same days the tension of vapor 
was but .262 to .322, which were lower measures than were observed on any 
other mornings during the month, except on the 7th, when it sunk to 50^. On 
the evening of the 6th the humidity had been abundant, more than twice as 
abundant as on the evenings previous to the days above named. The tension 
of vapor noted on the mornings of the 11th, 12fch, and 13th was less than three- 
quarters of the average for the month at 7 a. m., and but one-third of that piifc- 
vailing on several occasions. On the 28th and 29th of June the self-register 
thermometer indicated, before dawn, 50*^ and 51° respectively, and the amount 
of vapor exhibited a corresponding low degree of tension, being but .389 and 
.356 respectively. No very low degrees of humidity were noted in July 
until on the mornings of the 22d and 23d, when it fell to ,296 and .365, which 
were remarkable, and were accompanied by the low temperatures of 50^ and 
46° respectively. The amount of vapor in the air was noticed to be but about 
half the mean generally present, and one-third of that often observed. At 2 
p. m. of the 22d but 22.8 per cent., and on the 23d but 26.6 percent, of relative- 
humidity were noted, numbers indicative of extreme dryness — the first ex- 
pressing the fact that but little more than one- fifth and the last about one- 
fourth of the vapor capable of being sustained in the air at the temperature then 
prevailing was actually present. 

Now, on the 9th of June, at 9 p, m., a northwest wind had begun to raise 
a gentle breeze; a north Avind continued all day; but it was nearly calm in the 
evening of the 10th. A northwest wind was blowing on the morning of the 
11th, from southeast, for a short time, at noon of that day, but again north all 
day of the 12th and pavt of the 13th. All day of the 9th, 10th, 11th, and 12th 
the masses of cirrus and cirro-cumulus in those heavy white separated clouds 
sailing overhead or piled in the horizon, were moving first from the south and 
southwest, then from north and northwest, having been carried up beyond the 
influence of the surface currents or counter trades into those which were pouring 
over and descending, to become in turn the northwest dry wind of the surface. 
These cumulus clouds, which are produced by the elevation and subsequent 
rarefaction of large masses of air containing vapor, were doubtless " the visible 
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capitals of those invisible columns of humid air" which the absorbing northwest 
wind was drawing from the surface of the earth. All the circumstances favor- 
able to the rapid drying of the air near the earth were at work, and the 
humidity was consequently greatly reduced. The results promised by reduc- 
tion in the amount of vapor present followed, and we experienced excessive cold, 
in accordance with the theory of Professor Tyndall. The blanket of vapor had 
been removed, and the heat escaped into space. 

On the 22d and 23d of July the same general conditions of drying winds, 
accompanied by extreme atmospheric dryness, were present. On the 22d, the 
afternoon of the day before the reduction of the temperature to 46°, a neighbor- 
ing farmer remarked the extreme aridity of his oats, saying they " dried before 
they reached the ground" while cutting them. During the 22d, 23d, and 24th, 
the days of lowest temperature by the self-register thermometer, a smoky haze 
was observed, extending from Maine over New Hampshire, Vermont, Massa- 
chusetts, New York, New Jersey, Pennsylvania, Ohio, Michigan, and further 
west. An extended drought prevailed, the earth being as dry as the air above 
it, and north and northwest winds of very gentle action passed over us by day 
while the nights were calm. This calmness by night was also noticed early in 
June, when the lowest temperatures were observed, and was highly favorable 
to radiation. On the 22d of July, at 2 p. ra., the force of vapor or pressure in 
inches on the barometer was but .188, which is lower than we have ever 
observed it during summer and autumn, and lower than is sometimes noticed 
even at the freezing point. No abnormal reduction of temperature or of 
humidity appeared in August of 1864. " ^ 

Here, again, it might be surmised that the reduction of temperature was due 
solely to the descent of the colder air of the upper atmosphere, drawn from sub- 
arctic regions, were the periods of extreme cold always accompanied by north- 
erly winds ; but such is not the case at all times, though how far such north winds 
may have affected the temperature of our surface currents from other quarters, 
we cannot determine. The presence of an extreme drought extending over 
miny hundred miles, and the canopy of haze undisturbed for several weeks, 
spread over all the northern States, seem to preclude the probability of the ex- 
istence at the time of such descending currents from th^ north as would be 
adequate to the production of such wide-spread cold. A few local storms or 
mountain squalls may have been noted, but these did not disturb the haze, and 
the severity of the drought indicates that no rain-storms occurred. It seems 
much more probable that the west and northwest surfiice winds, whether from 
the Rocky mountains or the western deserts, were drying the surface,* and thus 
indirectly cooling us, rather than that they were the direct cause of the cold. 
Moreover, had this cooling been due directly to the descent of the cold upper 
currents, the temperature at midday would have been much reduced, which was 
not generally the case ; some of the mornings of extreme cold having been pre- 
ceded and followed by high heat at midday, just as would result from the pas- 
sage of the sun's rays more freely through an atmosphere deficient in aqueous 
vapor. It will also be remembered that, in general, reduction of temperature, 
while it diminishes the capacity for humidity, tends to render that actually ex- 
isting in the air proportionally greater, or to increase the relative-humidity. In 
the cases we consider, the relative-humidity and the temperature decline simul- 
taneously, or, to speak with precision, the former appears to precede the latter 
as does a cause precede or keep pace with an effect. Whatever may be the 
cause, direct or indirect, of our midsummer cold, it is worthy the investigation 
of meteorologists, and should commend itself to American observers especially. 

The experience of the writer, in 1865, is confirmatory of the asserted con- 
nexion between dryness and extreme low temperatures. In June, 1865, the 
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minima temperatures were not quite as extreme as in June, 1564. Very heavy- 
rains fell on several occasions, and the atmosphere was remarkably loaded with 
vapor, often to the amount of .780 to .890, at one time to .914 and .942 inch 
of tension, as measured by the barometer. The average force of vapor for the 
month was .667, while that for June, 1864, was but .492; the lowest force of 
vapor for June, 1865, was .421, or about that of the mean for the entire month 
of the previous year, thus presenting a marked contrast. There were in Jun- 
a few cool mornings, as that of the 12th, when, after a day of low absolute rel- 
ative-humidity, the minimum before day was 53^, and the dew heavy, showing 
a much lower reduction under the open sky. Most of the grape-vines had 
bloomed, the Herbemont 'being then in blossom. On June 19th mildew was ob- 
served on the Isabella, Catawba, and Herbemont — the consequence of dryness 
and reduction of temperature. 

On the 20th of June, 1865, a heavy rain fell and the air continued loaded 
with moisture, .816 of an inch having been observed on that day, and on the 
24th, .784 inch of tension. On the 23d, the relative-humidity was remarkably 
low and the tension reduced to one-half of the above numbers, , and the register- 
thermometer indicated 62J^ on the morning of the 24th, and a fog was brought 
over from the southeast. This high humidity and sudden reduction of moisture 
and of temperature (for the true minimum was perhaps 10° to 14° lower) had 
its usual effect; for on the 25th of June the young Catawba grapes were rot- 
ting. The high temperature of the soil which, at one foot deep, stood at 76° 
and 77° until 9 p. m., and parted with but three or four degrees all night, may 
have contributed to this result. 

In July, 1865, high heats and moisture alternated with reduction of vapor, 
and with it low night temperatures, and the grapes were again rotting. The 
humidity was most excessive in the earlier part of the month, when the rotting 
was most observed. This at one time reached the high measure of .973 inch of 
tension, or nearly twelve grains of vapor in the cubic foot, with a maximum 
temperature of 94° on the 7th. The force or tension of vapor, or absolute ^m- 
midity, as it might be termed, varied from .371 to .973 inch during the month 
of July, the first or lowest tension having been observed on the evening pre- 
ceding the morning on which the lowest temperature of 53° was noted. Though 
but 1.95 inch of rain fell, the relative-humidity was nearly forty per cent, 
greater than in July, 1864, when 3,12 inches were deposited. On the evenings 
of the ]3th, 14th, and 15th, the low relative-humidity appeared, and the lowest 
temperatures of the month were observed, the register -thermometer having indi- 
cated 53^^ on the morning of the 14th, and 53° on the 15th and 16th, which 
were very unfavorable extremes. These variations from the temperature at or 
after 2 p. m. to that of the next morning before dawn, were thus in several in- 
stances upwards of 26° to 30°, as expressed by the shaded and sheltered ther- 
mometers ; but under the open sky, exposed to the burning sun by day, as on 
the 14th, and the radiation on a clear night through an excessively dry atmo- 
sphere which was present, vegetation probably endured a range of nearly or 
quite 100° of Fahrenheit, highly injurious as the consequences proved, for the 
grape crop was entirely destroyed in this section of New Jersey, as well as 
generally around Philadelphia. 

The first half of September, 1865, appeared to be very unpropitious for the 
grape; but our previous experience had been conclusive, mildew and rot having 
done their worst with the native vines, and the foreign, under glass, alone 
remained on which their destructive agency could work. From the 1st to the 
15th, the absolute and relative humidity were excessive, and the 14th was 
among the most oppressive ever remembered or recorded by the writer, fre- 
quently rising to saturation. Though the heat was not in excess, the abundanc 
moisture rendered some of the above days painful to endure, the feeling being, 
at times, that accompanying immersion in a steam bath. Our Black Hamburg 
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grapes which had not already ripened under glass, were dissolved in a mass of 
rottenness in consequence of suffocation in this vapor-laden atmosphere. 

No extreme low temperature appeared before dawn until the 16th and 17th, 
when, with the first appearance of reduced humidity, came also low minimum, 
though during the prevalence of the moisture the nights had been equally 
clear.* 

The foregoing facts and comparisons appear to furnish strong evidence of the 
close connexion between diminution of humidity and reduction of temperature, 
and to confirm the assertion of Prof Tyndall, that their relation is that of cause 
and effect — that loss of humidity continued through several days, from the ac- 
tion of a drying wind during a dry season, prepares for the escape of the heat 
of the earth by night, through unimpeded radiation, into space. 

If a cause for the reduction of temperature has been found in diminution of 

* As extreme Vciriations from higli mid-clay heat to unseasonable cold, on the verge of frost, 
are evidently accompanied by, if not dependent upon, extreme atmospheric dryness, an in- 
strument that will readily show the conditions of deficient moisture, may foretell the cominor 
cold, and thus enable the gardener, by being forewarned, to be forearmed. The wet am 
dry biilb thermometer or psychromcter will often foretell, at 2 p. m. of- the day before, that 
an extreme low temperature will probably result before davi^n of the following day. The 
low humidity detected by the psychrometer thus often becomes a good prognosticator of 
frost. It is true that a change in the wind, the amount of cloudiness, &c., by increasing 
the proportion of vapor during the night, or bringing in warmer currents, may happily disap- 
point these prognostics at times. Still the gardener who daily observes the psychrometer 
aright, and consults the tables prepared to save calculation, or makes use of a ''vapor index" 
(which is quite easily inspected, and dispenses with tables,) will, during the growing season, 
find its prognostics very valuable and may save many a tender plant. 

" Lippincott's vapor index'' is a very convenient card with rotating index, by which, from 
the observed temperatures of the wet and dry bulb thermometers, the most unskilled person 
may easily determine in a few seconds the actual relative-humidity or percentage of vapor 
in the air. It is sold at a moderate price, and may be had on application to James W. Queen 
«fe Co., opticians and dealers in philosophical instruments, 924 Chestnut street, Philadelphia. 

The psychrometer and vapor index become also most valuable aids to the barometer, as 
foretellers of a change in the weather; indeed, it Is now well ascertained that without a psy- 
chrometer the prognostics of a barometer are frequently fallacious, and that simultaneous 
observations of these two instruments most usefully correct each other's indications. 

The rules for foretelling a change in the weather by means of the barometer and psychro- 
meter are few and simple. Our own observations show that, as a general rule, a storm can 
occur only after a rise in the barometer followed by a fall, and accompanied by increased 
relative-humidity approaching to saturation, heavy clouding gathered from the southwest, 
while the surface wind is from the northeast or from the southeast. Let the changes in the 
barometer be what they may, if the relative-humidity be not near or at saturation, no rain 
can fall ; and so reliable do we find these indications of the psychrometer when interpreted 
by the "vapor index," that we may oftentimes disregard the barometer, the other prognos- 
tics being lavorable to a change. Thus one may not be at a loss for a weather-gauge with 
these simple instruments at hand, even though his barometer be found in the predicament of 
Sir William Hamilton's village hostess, who, he relates, was afraid the weather-glass was not 
exactly right, for all the quicksilver had run out of it. 

For the economical convenience of those v/ho cannot readily obtain psychrometers, be- 
cause distant from the large cities, we may state that any two gbod thermometers, if they can 
be found in the country stores, and if closely alike in their range, size of bulb and bore, may 
be employed as a psychrometer, by covering the bulb of one of them with thin muslin, wet- 
ting this at the time of observation, and then subjecting them both to a moderate swinging 
until the mercury in each ceases to fall, A reference to the "vapor index" will then inform 
the observer how much vapor is present. All common thermometers are erroneous to the 
amount of one to three degrees, and should be corrected by immersion in melting ice for 32 
degrees, or compared with an undoubted standard, and the tube shifted upon the index to 
the true degree. 

The Smithsonian Institution should invite its corps of observers to add the psychrometer 
to their list of meteorological instruments. More extensive observations of the fall of rain 
and snow are also desired. The number now reporting observations made with the psychro- 
meter is limited, and we hope our remarks on the effects of drought and the influences of 
humidity, excessive or deficient, will stimulate many to use the instrument by which the im- 
portant phenomena referred to may be accurately determined and recorded. 

The philosophy of the methods of determining the amount of vapor in the air may be seen 
in the Patent Office Report for 1B58, article Meteorology, and should be read by all inte- 
rested in this branch of the subject. 



OBSERVATIONS ON ATMOSPHERIC HUMIDITY. 



535 



hnmidity in the air, over any region, a remedy must be souglit in protection 
from influences causing excessive dryness. A remedy applicable to the wid^ 
northern territory, where these low temperatures sometimes occur during 
the critical periods of early spring, the direct result of the precipitate descent 
of cold air from the high region of the atmosphere, we fear, will not be fouud; 
but that in the lower regions, where the extremes are not so great and where 
they merely border on the freezing temperature, perhaps they may be applied 
with considerable promise of success. 

Now, let us ask ourselves what are the causes operatiKg around or above us, 
producing excessive dryness in our atmosphere and in the soil? A west or 
northwest wind is undoubtedly a cause, largely, if not wholly, competent to re- 
duce the amount of vapor in the air, and to render it incapable of preventing the 
escape of heat absolved by the earth during the day. We know that the winds 
which are flowing towards the northeast from the regions of the tropics, part 
with their moisture in rains and showers over the temperate districts. We know 
that on the Pacific coast the prevalence of westerly winds gives a great uni- 
formity ta the temperature, and that most of the rains come from that quarter ; 
that the cloud-bearing winds, by passing up the slopes of the Rocky mountaiDs, 
lose their moisture by condensation into clouds and deposition as rain and snow, 
so that as they pass eastward they are dry winds, and must so continue over 
the vast desert region, arid and waste, which extends from the mountains on 
the west to the borders of the Mississippi valley on the cast. These conclusions 
seem so well established, that it has been well remarked of the northern Atlantic 
States, says Robert Russeir, So long as the westerly winds continue to blow in 
winter, there is no cessation of your cold; and so long- as they continue to blow 
in a broad, regular stream in summer, there is no end to your drought." (Smith- 
sonian Report, 1854.) 

A great drying agent may then be generally found in the westerly wind,* 
sometimes in that from the northwest. The only protection from their baleful 
influences appears to be ample and systematic planting of dense evergreen trees 
upon the west and northwest sides of orchards, vineyards, and gardens gen- 
erally. The northeast also should be sheltered. We have been reckless in 
using the gift of Providence to our fathers. We have razed with ruthless hand 
the forests which were both the ornament of our region and the safeguard from 
the ravages of cold. The truest wisdom may be learned in the school of nature, 
and it is only as man imitates the plans of the Creator that he can hope to 
prosper. 

As mitigators of the severity of radiation, the introduction of shelter trellises 
is highly promising. But in more northern districts, where this method may 
not be available, it were better to abandon all attempts to cultivate our tender 
fruits, except in regions where the severity of dryness and of cold in midsum- 
mer is ameliorated by the presence of widely protecting waters. It is only in 
these sheltered regions that we can now hope to find a climate fitted to the reg- 
ular production of our leading varieties of fruits, and it is here only that we shall 
be able to meet with success in grape culture through a lengthened series of 
years. As respects the value of forest screens, a* large body of testimony might 
be advanced ; a few illustrations will suffice. 

ON THE VALUE OF SCATTERING BELTS OF FOREST TREES AS PROTECTORS FROM 
DRYL\G WINDS AND EQUALIZERS OF TEMPERATURE. 

The decline of many varieties of fruits once successfully grown and highly 
esteemed, has often been ascribed to the exhaustion of the elements in the soil 
necessary to healthy growth and fruiting ; but we apprehend that this deteriora- 
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tion is much more largely due to the distribution of our forests — to the removal 
of those protecting screens which once sheltered, not only from extremes of 
cold, but also from extremes of dryness. 

It is a common experience that our best varieties of fruit trees are more liable 
to disease, and that their fruit is generally inferior in quantify and quality to 
that known to our fathers. Negligent culture and increased age of the trees, it 
is true, may have had some influence; but even more skilful culture applied to 
young and thrifty trees is not attended by the success formerly common. Our 
apples are more frequently scabbed and distorted ; our pears so knotty, cracked, 
and hard, that we need not seek Australian pears (which are said to be of wood) 
for distortions or perversions of this fruit. 

Though the practice of gardeners in Europe may not be generally applicable 
in America, and those who expatriate themselves to settle among us soon part 
with many of their home-bred customs, it were well if one of the universal rules 
of English gardening still held sway among us. An English garden is seldom 
seen without a wall or hedge surrounding it, and their fruit grounds are also 
generally protected in the same way. We have been imder the impression that 
their walls are necessary in order to produce, by reflection, a higher heat for 
ripening the peach and the apricot, which they doubtless do cause to mature 
more perfectly; but any one who reads their best horticultural treatises will find 
that they are also intended as shelter from what are deemed blasting winds. 
Hear an old authority, the learned and pious John Lawrence, author of the once 
very popular " Gentleman's Recreations," a work now one hundred and fifty 
years old, but still sound and valuable: ''One great cause of the want of fruit 
in many gardens is a lying too much open and exposed to the winds, especially 
the west and southwest winds, which, in many parts of the year, make terrible 
hav. c and desolation in our island, not only by blasting the fruit in the spring, 
but by chilling and starving the fruit all the summer, so as to hinder it coming 
to any due maturity." If such are the consequences of the west and southwest 
winds, which are comparatively mild in England, what would we reasonably 
expect should result from the free range over our orchards of our westerly and 
northerly winds, and the raw damp northeasters of our northern States? Can 
we continue to feel any doubt that in this free exposure to such winds, now 
more than ever before free to blow where they list, we are generally so unsuc- 
cessful in our attempts to grow good and fair fruit in the open country ? 

As if to offer the fullest confirmation to the truth of the assumption that shelter 
is the sine qua non in fruit culture, we have the experience of our city friends, 
who, in horticultural efforts, always surpass us in the country, whether we regard 
quantity, quality, or beauty of the product. Any one familiar with the exhibi- 
tions of the Pennsylvania llorticultural Society knows that Isabellas and Catavv- 
bas grown in the city of Philadelphia surpass those grown in the country. 
Every one knows that a venerable amateur, Isaac Baxter, on a city lot sur- 
rounded by brick and mortar, has, for a long series of years, grown such butter 
pears as no resident of the country around has been able to exhibit. Let any 
one visit the rooms of the Mercantile Library in Philadelphia, and look upon a 
fine old butter pear tree standing in the back yard of the Dispensary, sheltered 
by walls on the northwest, north, and northeast, and note in the season the 
fruitage — smooth, golden, and tempting — and believe, if he can, that such pears 
cannot still be grown as of old under favorable circumstances, sheltered from 
drying winds and cold. The vine and the pear, especially, require a climate 
moist and warm; and shelter from drying and cooling winds, with proper south- 
ern exposure, are the prerequisites for supplying these conditions. It is to the 
protection from the northwest and northeast winds, with perhaps some elevation 
of temperature due to reflection, and the generally increased warmth of the city, 
that we must ascribe the success of our city amateur pomologists. 

An amateur gardener in the city of Camden, New Jersey, whose grounds are 
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surrounded by a board fence, and who is, at the same time, affected by the pro- 
tecting influences flung around it by the damp atmosphere of the Delaware, (but 
one hundred yards distant, ) produced pears upon his dwarf trees greatly exceed- 
ing any raised by his neighbors further removed from the river shore. Smooth 
and waxen fruits grow upon his trees, while theirs are knotty, gnarled, and 
worthless, because exposed to the pelting northeast, or the biting and drying 
northwest, with its keen and eager airs. 

The distinguished meteorologist, Frederick Daniels, by whom the first regular 
and accurate observations on the dryness and moisture of the air v^ere made, 
asserts that excessive exhalation is very injurious to many of the processes of 
vegetation, and that no small proportion of what is commonly called blight may 
be attributed to this alone — that evaporation is increased in a prodigiously rapid 
ratio with the velocity of the wind, and that anything which retards its motion 
is very efficacious in diminishing these exhalations from the leaves of plants. 
He moreover adds, that in seasons of extreme dryness tender fruits are much 
more liable to injury, and that artificial shelters by means of walls, palings, 
hedges, or evergreen screens that will break the force of the blasts, are the most 
efficacious methods of preventing the evils of excessive drying. 

To the foregoing illustrations of the great value of the kind of protection sug- 
gested may be appended evidence of the great injury resulting from the removal 
of the shelters originally planted in our forest land. A few of this character 
may suffice, but a heavy mass of evidence could be adduced, all expressing tha 
same great truth. Man is rashly destroying the great regulators of the climate, 
while in his ignorance or indifference he is making no compensation therefor, by 
the assiduous replanting of trees. 

In the Ohio Pomological Society's report for 1864 appeared the following 
pertinent remarks by l5r. Peticolas, a devoted pomologist, of Mount Carmel, 
Ohio, now deceased. He stated that "out of *one hundred and twenty or one 
hundred and thirty varieties of apple trees in bearing, it is difficult to select six 
kinds of good merchantable winter apples, because the product is not perfect, 
though it may be abundant. This imperfection is caused by the never-failing 
mildew or scab to Avhich our apples are subject. Although some seasons are 
not quite as bad as others, still one-half or more, as a general rule, are unfit for 
market, and it is really humiliating to think that we who, a few years ago, 
boasted of the superiority of our fruit as compared with that of our eastern 
friends, (of western New York,) should now be obliged to acknowledge that 
they surpass us. Now, why is this ? Why should such a change have taken 
place ? No such alteration, that I am aware of, has taken place in the east; their 
apples are as fair and as good now as they were twenty or thirty years ago. 
Some of our varieties are less prolific than they were fifteen years ago. Rambos 
then bore, at seven years old, ten bushels of good fruit, but since have never 
borne over four our five, even in the most favorable seasons, and these but infe- 
rior fruit. Hedstreaks, the same time and age, bore thirteen bushels, but have 
never in any season since borne more than three or four of comparatively poor 
fruit. Nor can this change be attributed to the age of the tree, for trees of 
nearly all ages, of the same varieties, were nearly as unproductive. The white 
Bellefleur was formerly one of the finest and best apples, but can no longer be 
realized as the same, being now so knotty and scabby, and producing but one- 
fourth of its former yield. The White Fearmain was another of the best keeping 
and finest dessert apples, but it no longer is even fit to look at, being perfectly 
disfigured with the scab. Most of the others were in the same condition." Our 
pomologist, so desponding, does not consider it of much import to point out the 
cause of this evil, because he is satisfied, from long observation, that it is entirely 
owing to variations in temperature, and believes it therefore entirely beyond 
our control. Herein we deem him somewhat mistaken. He asks the question, 
** Why should our climate have become so different from what it was formerly ? *' 
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and then cites his observations as follows : His vines when grown on an arbor 
suiFered badly from rotting after bearing a few years, but where the vines had 
grown sufficiently, and had reached the side of the house to which they were 
tacked, the fruit was fine and as sound as possible. This result he ascribes to 
the heat absorbed by the house during the day, and given out by conduction or 
radiation at night, thereby equalizing the measure of temperature. 

Every one who has a vineyard, he further remarks, must have observed that 
the mildew and rot supervene after some sudden change in the temperature, par- 
ticularly when accompanied by rain. Now, the same effect takes place with 
apples and other fruits. Prince's Harvest was formerly one of our best and 
earliest apples for market, but the doctor had ten trees from which he had not 
picked ten perfect specimens in ten years, although they bore quite abundantly, 
the fruit being especially affected by mildew and cracked badly.' This 
induced him to observe this variety very closely for the last five or six years, 
and he discovered that spots of mildew invariably formed on the young fruit 
immediately after a cold night, when the thermometer had indicated a change 
of 20 to 30 degrees. 

This giowth of mildew takes place when the apples are of various sizes, from 
the earliest formation to that of hickory nuts. These fungus growths appear 
as dark-colored spots^ which arrest the growth of the apple immediately beneath, 
causing it to become distorted, while the expansion and contraction bring on 
diseased action, which results in the cracking and general scabbiness of the 
fruit. 

Dr. Peticolas well remarks that no change has taken place in the climate of 
western New York, where apples are as fair and as good as they were twenty 
or thirty years ago — failing to perceive that the injury to the/ apples of Ohio 
has arisen from the changes man has wrought upon the country by indiscrimi- 
nate felling of the forests. He did not perceive that the climate of western N^w 
York was preserved uniform in its measures of atmospheric humidity, and pro- 
tected in a great degree from those extremes of which he complains, and which 
are not only extremes of cold, but also extremes of dryness, quite as unfavor- 
able. 

While conducting an extensive correspondence during the past winter, for the 
purpose of gaining information respecting the character of the climate of Michi- 
gan, and learning the opinions and experience of both scientific and practical 
men, it was interesting to perceive the perfect accordance in which they wrote 
respecting the effects of the removal of the forests. Says Dr. Kedzie, of the 
ArigricuUural College, Lansing ; The meteorological changes wrought by the 
destruction of the forests in Michigan are well marked. From 1828 to 1841 
the peach crop in Lenawee county was as reliable as any fruit crop. The trees 
needed no protection and received but little care, and usually bore an enormous 
crop, followed by two years of smaller product, thus being abundant every third 
year. Now, in 1865, this fruit is only raised in situations protected in some 
manner from southwest winds, and tlie experience for fourteen years has been 
the same as at present. In 1852, and prior thereto, peaches were grown in 
Eaton county, near the centre of Michigan, in abundance, however exposed ; at 
present they are a rarity except in guarded places. Thirty years ago a frost 
that would injure the corn in the spring, or during the usual growing mouths, 
from May to October, was almost unknown ; at present it is an element entering 
into the calculations of every prudent farmer, so frequently do such frosts occur. 
The aspects of the district above referred to have been changed by the wood- 
man's axe, and with the last forest-clearing the peach has failed, until at present 
no reliance can be placed upon it except near Lake Michigan." 

Says T. T. Lyon, of Plymouth, Michigan, one of the most experienced 
pomologists of the State : *' The peach crop during the last fourteen years has 



OBSERVATIONS ON ATMOSPHERIC HUMIDITY. 



539 



failed four years out of five from winter-killing of the fruit buds, and, occasion- 
ally, of the trees, although previously it was reasonably certain." 

The above testimony is confirmed throughout the West, and we are happy to 
perceive that the pomologists of Illinois are agitating the subject of tree plant- 
ing on their extensive natural prairies. To the citizens of that great State 
planting is a subject of vast significance. A writer in the Prairie Farmer, 
whose enthusiastic spirit is worthy of all praise, exclaims : " Who can compute 
the amount of winter grain, of fruit, of tender shrubs, destroyed by the intensely 
cold sweeping blasts which rave over the prairies of Illinois ? The question 
comes home to all the residents of such districts : Can nothing be done to soften 
the rigor of such sweeping storms? Yes; stud these prairies with belts and 
groves, with screens of evergreen and deciduous trees. Plant the railroads and 
highways with rapidly-growing trees, in double or treble rows, upon the sides 
from which drifting snows accumulate, and carefully attend to them after plant- 
ing. The money spent in clearing, and keeping clear, the tracks during a heavy 
storm, upon one of the western railroads, would have purchased trees or cut- 
tings sufficient to have planted the entire line of road, which, in four or five 
years, would have grown to a perfect barrier against accumulating snow-drifts. 
The benefit arising from planting trees would not stop with the saving of money 
to the corporations, and with the saving of life and suffbring to the people. The 
crops would be increased in certainty and amount, the health -giving fruits 
secured to us, domestic animals made comfortable and thrifty, and the surface 
of the country would become beautiful beyond conception. Do not forget the 
lesson the extreme storms of cold should teach us. Let tree-planting go on 
henceforth with renewed earnestness and care, and anon we may laugh at the 
elements, and point with pride to the wonderful transformation the human hand 
has accomplished."* 

It i;3 the prevailing opinion that forest protection is more demanded during 
winter and early spring, but the experience of many pomologists points to its 
influence in early summer as quite as valuable. The destructive blightin*^" 
which results from rapid drying by the absorbing currents of westerly winds 
during seasons of low, relative humidity, and consequent sudden increase of 
cold, has already been dwelt upon. The experience of Dr. Peticolas is con- 
firmatory of the necessity for shelter during the fruit-forming sea.«on, and is in 
harmony with that of pomologists in the East, and we are convinced that belts 
of trees in an open country are absolutely necessary for protection from sum- 
mer extremes of dryness and of cold. In our own district our winters are gen- 
erally mild, and we need but little shelter from northern winds ; but after the 
apple has set its fruit it is generally cut off or mildewed by raw northeast 
storms in orchards open to their range ; but where protected therefrom a crop is 
much more assured. 

Says General J. T. Worthington, of Chillicothe, Ohio, in the Ohio Pomo- 
logical Society's report, 1864 : " I become every year more convinced of the 
necessity of belts of trees in our climate of extremes to protect the annual 
crops from the late frosts and the fervid suns of July, August, and September ; 
and I verily believe that if one-third of the land were devoted to belts of fruit 
and other valuable trees, the remaining two-thirds would produce as much as 
the whole without such shelter, even in average years, and far more in extreme 

*A correspondent in northern Illinois writes: "I am situated on high open prairie 
about nine hundred feet above tide-water, and about six miles from woods or timber on the 
north, south, and east, while on the southwest and west is a prairie open to the Mississippi, 
one hundred miles distant. Our winds have free course, distm'bed by no local influence, but 
truly go it with a rush. The force the winds is rarely reduced to 0 or calm, but is fre- 
quently 5 to 6, at times 7 to 8, of the Smithsonian scale, which indicate a high wind to a 
gale, and even a violent gale. These winds from the southwest are often dry, and are some- 
times so arid that ia their sweep over the soil vegetation is withered' before them as if at the 
touch of fire." 
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ones ; but I fear it is too early to preach planting trees to a generation which 
considers it ' the chief end of man' to destroy them." There appears to be no 
room to doubt that greater dryness of the air is a result of the removal of the 
forests, and that the earth then ceases to be equally moist, or the springs to 
furnish an equal quantity of water. It is the experience of ages in various 
countries that the presence of forests really makes the climate comparativ(4y 
wet, and their removal makes it dry. It is not conceivable that they do this 
by al^orbing vapor from the atmosphere, converting it into water, conveying it 
to their roots, and thus furnishing a supply to the ground ; for this would make 
the atmosphere drier, and it is known that it is made more moist by their pres- 
ence. If forests do cause the climate to become more moist and springs to 
flow more abundantly, as is generally declared, it can only be by causing more 
rain to fall. The progressive diminution of rain in the south of Europe is as- 
cribed to the destruction of the mountain woods; and the diminished supply of 
water to ponds in our immediate district is known to be closely connected with 
the removal of our trees. It is curious, however, to observe that, in the latter 
instance, extensive under-draining has, in a great measure, restored the supply 
driven from springs ; undue evaporation having been thus checked by facili- 
tating the descent and gradual withdrawal of water from below. The under- 
drainage was, of course, chiefly applied to lands formerly marshy, or holding 
water near the surface. When lands are very widely cleared, extensive under- 
draining may prove injurious. Already the want of calculation and of fore- 
thought on the part of many improvers of land has been shown by their ill- 
judged extension of drainage. The rain fjills on the land, and in a few hours 
it is removed from the soil and carried off by the brooks and rivers to the sea ; 
consequently when a season of dry weather supervenes, the farmer finds his 
crop perish for want of water. In England, where these results have appeared, 
irrigation has, all at once, become the question of the hour, and the subject is 
being pressed upon the consideration of agriculturists. — Journal of Science, 
January, 1866. 

The action of forests in adding to the rain-fall, appears to be due to their 
offering an obstruction to the free flow of currents loaded with vapor, and the 
upward tendency such obstructions give to the air, by which it is piled up and 
retarded until accumulated at sufliciently high elevations to induce condensa- 
tion into clouds and rain. This is one of the regular effects of mountain ridges, 
and any cause which shall, in like manner, force the air to rise in any particu- 
lar locality may produce a similar re^^ult. The friction against the surface of 
the level earth impedes the free motion o'f air or winds, and that which follows 
tends to pile up upon the back of that resting on the earth, and that behind to 
climb still higher. If, then, the impediment of a dense forest be added to the 
obstruction already existing to free motion, the ascent of the strata of air will 
increase according to the force of the wind bearing vapor with it. When this 
storm encounters a forest, the resistance must be materially augmented, and the 
retardation of the strata becomes greater, the overlapping and ascent of the cur- 
rent increased, more abundant condensation takes place, and more rain falls, and 
the district thus becomes more wet than it would have been had the bare ground 
alone been left to retard the progress of the lower portions of the wind. For- 
ests, therefore, cause the surface currents to rise higher upon their sides, as up 
an inclined plane, and to attain a great height, thereby affecting a district as 
would mountains of moderate elevation. — Hopkins^ s Meteorological Essays. 

While we write, it is announced in the daily papers that the inhabitants of 
the Cape Verde islands are again in distress from famiue through lack of rain. 
Having destroyed their forests they suff'er terribly from periodical droughts. 
From 1830 to 1833 no rain is said to have fallen, find 30,000 people perished, 
or more than one-third of the population. Though it has been proposed to re- 
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plant the forests, such ia the ignorance and indolence of the people that little 
has been done towards restoration. — P/iiladelpkia Inquirer, Mayll, 1866. 

Many well attested instances of local change of climate might be cited, mo&t 
of which are to be referred to the influence of forests as a shelter against cold 
winds. To supply the extraordinary demand for Italian iron, occasioned by 
the exclusion of English iron in the time of Napoleon I, the furnaces of th^ 
valleys of Berganio were stimulated to great activity. *' The ordinary production 
of charcoal not sufficing to feed the furnaces and the forges, the woods were 
felled, the copses cut before their time, and the whole economy of the forest 
wa^ deranged. At Piazzatorre there was such a devastation of the woods, and 
consequently such an increased severity of climate, that maize no longer ripened. 
An association, formed for the purpose, effected the restoration of the forests, 
and maize flourishes again in the fields of Piazzatorre." 

* Similar ameliora.tions have been produced by plantatiojQS in Belgium, and a dis- 
" trict redeemed from sterility by simply planting regular rows of trees, the oldest 

of which is not forty years of age. While the tempest is violently agitating their 
tops, the air a little below is still, and sands the most barren have, under their 
protection, been transformed 'into fertile fields. For many illustrations of the 
value of forest shelters, as well as proofs of the destructive activity of man, see 
that very valuable and instructive work, " Man and Nature ; or. Physical 
^ Greography as modified by Human Action," by Geo. P. Marsh ; published by 
^Chas. Scribner, New York, 1864. 

Our fathers were, perhaps, wise in their generation when they so vigorously 
protested against the right of the King to mark the best trees in the New World 

* with his broad arrow, and reserve them for royal use ; but it would have been 
well for them had they early enacted stringent laws against indiscriminate de- 
struction of forests. 

A terrible scourge, and often exercised, was the assumed right, the worst con- 
querors and tyrants of old usurped, of destroying the forests of the prostrate 
enemy. Even among the ancient Greeks, barbarous as was their code of war, 
(for all war is barbarous,) it was considered an unpardonable offence to cut down 
the olive trees in an enemy's country, and the single word dendrotomein^ the 
feller of trees, conveyed, in their apprehension, the idea of the most barbarous 
forms of devastation.* Are we less wise, less regardful of our own interests and 
of those of our children — we, who boast ourselves "the most enlightened" — 
than were the semi- barbarous Greeks, of the interest of their enemies ? Are we 
not devastating the fair face of our country, not, it is true, by destroying our 
» fruit trees directly, but as surely, though indirectly, by our ravages among the 

^forest shelters of our great inheritance, while we remorselessly consume the 
material for the fires, the machinery and dwellings of our children's children ? 
Is it not high time that we had a Commissioner of Woods and Forests, and en- 
actments regulating felling and planting, and enclosing them ? We act as if our 
forests were inexhaustible ; let us take warning by the experience of Europeans, 
who once thought as we now do, but were obliged, too late, to enact laws to 
preserve their timber and save a wreck from further destruction. In some parts 
of Germany no farmer is permitted to fell a tree without showing that he has 
planted another ; and it is an inviolate custom in some German districts that 
a man must produce a certificate that he has set a certain number of walnut 
trees before he is permitted to marry. Wise precautions against the day of 

" calamity, which the entire removal of the trees would surely bring upon them. 
We are blindly following our instincts as to what may conduce to our personal 
and present advantage, regardless of the wide-spread evils that will assuredly 
■flow from changes brought about by our individual labors of destruction. Let 
us also bear in mind that we are but tenants of this earth, not owners in per- 



*Also, Isaiah, xiv, 8, 



542 



AGEICULTUEAL REPORT. 



pertuity, and have no moral right to injure the inheritance of those who succeed 
us ; but it is pur duty to leave this world better than we found it. Not to desire 
to do this, is unchristiau — is barbarous. Plant, then, trees ; teach your children 
to plant trees and to love them. Again, I say, plant trees, and if you can find 
no other time to plant trees, arise at midnight and plant them. 

ON HORIZONTAL SHELTER AS A PROTKCTION FROM THE VINE MILDEW. 

Among the remedies which have been proposed, whereby we may avoid the 
injurious effects of excessive radiation on dry nights, there are two which €ip- 
pear worthy of trial on an extended scale, as they have proved of much value 
when applied to a limited extent. 

Every person who has trained vines on his out-honses has noticed, in sea- 
sons when they have suffered from mildew, that the branches which were 
sheltered by a projecting coping or eave were almost invariably free from in- 
jury ; and that the grapes were ripened under this shelter, while shrivelled or 
decayed on the rest of the vine. Such has been the result of our observations, 
both at home and abroad, and furnishes renewed evidence that mildew and 
blight are generally, if not always, induced by extreme radiation at night. 

The first proposed remedy we will notice is not new or untried, but can be 
traced back nearly one hundred and fifty years. In that excellent practical 
work, "The Fruit Garden Kalender," by John Lawrence, M. A., London, 1718, 
will be found the following: "The great misfortune which we, in this island, 
suffer with respect to our late fruit, is the unconstancy of the weather, and the 
great difference of ten times betwixt our nights and days, as to heat and cold ; 
for we do not seem so much to want hotter days as less cold at nights." * * * 
Eeferring to "the perpendicular frosts and mists which fall so frequently in 
spring and autumn, and cause such fatal destruction,'' he says : "But were it any 
way practicable, nothing could more effectually bring Italy into England than» 
a contrivance to take off the influence of our cold nights and uncertain weather. 
This I am persuaded might, in good measure, be done with no great charge or 
trouble, by means of low ordinary espaliers (trellises,) about two feet high, along 
the several rows of vines, to which their shoots might be carried horizontally 
and fastened, and the fruit itself likewise defended by horizontal shelter fixed 
on the top of the espaliers, made of coarse mirrow planks, with a convex super- 
fices to throw off the wet." Again, in the "Gentleman's Recreation," by the 
same author, he remarks, " Now these hints proceeded, I think, upon a right 
supposition that most of our frosts and blasts, both in spring and summer, fall 
perpendicularly, * * * and therefore the more anything lies open and exposed 
to this perpendicular descent of vapors, the more will it be subject to be frozen, 
or, which is the same thing, blasted ; the truth of which is confirmed to us both 
by reason and experience. This, therefore, being the true state of the case with 
respect to most of our destructive blasts, a little philosophy will teach us that 
horizontal shelters are the best guard and defence against perpendicular frosts." 
The above was written nearly a century before the phenomena attending the 
formation of dew and frost were comprehended, and nearly a century and a half 
before the true theory of nocturnal radiation was announced by Professor Tyn- 
dall ; yet the facts recorded and the reasoning employed harmonize completely 
with the doctrine of the latter philosopher. 

Our ancient amateur gardener does not limit himself to horizontal shelters, as 
above described, extending along the top of a low trellis ; but recommends a 
succession of short projecting tiles from a wall, or boards from a trellis, one above 
the other, a foot or more apart, with openings between them through which the 
arms and stronger branches of the vines may pass upwards ; while under each 
of these short boards the shorter branches and fruit may be protected from the 
*' perpendicular frosts," or, aa we would now express it, from direct radiation to- 
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wards an unclouded sky, and through an atmosphere deprived of its heat-ab- 
sorbing and sheltering vapor. The experience of the projector of this ingeni- 
ous plan of protecting vines and wall fruit he records as highly satisfactory, 
especially as respects peaches, figs and grapes, which in many cold summers, 
without such helps, would never be ripe at all and " that horizontal shelters do 
really accelerate the ripening of fruit has been confirmed by experience." 

As it is now understood that the state of the atmosphere is the predisposing 
cause of the check to vegetation, which prepares for the access of mildew, and 
that it is to deficient humidity both in the air around the vine and in the super- 
ficial stratum, whereby an excessive radiation of heat by night is encouraged, it 
would appear highly probable that the mode of protection suggested and ap- 
plied by Mr. Lawrence one hundred and fifty years ago, in England, would be 
found adapted to our own needs. Nor has it been entirely overlooked. The 
experience of William Saunders, the excellent superintendent of the Propagat- 
ing Garden at Washington, has recommended a protecting grape trellis, which has 
its prototype in the horizontal shelters of the English gardener. That these pro- 
tectors have proven valuable, is shown by the testimony of E. W. Herendeen, 
of Macedon, New York, who visited the "experimental garden" at Washington 
in 1SG.5, (a highly unfavorable season for vines,) and in the Country Gentle- 
man, January 25, 1866, asserts that they answer the purpose perfectly. The 
roof in this case was simply a board sixteen inches wide nailed to the top of the 
posts. In the Prairie Farmer for December 24, 1864, T* K. Phoenix writes : 
" It is a fact worthy of note that those vines under our covered trellis never had 
a mildewed leaf and had ripened their wood hard and fine, while exposed vines 
all went. So much in favor of protection, and such simple protection too !" 

Finally, William Saunders, to whom we are indebted for the revival of this 
method, adds : " I have nearly one hundred varieties of grapes under the shelter 
trellis, as figured and described in the Agricultural Report for 1861, and none so 
sheltered showed an^ signs of mildew, although we lost very heavily on those 
not protected last summer," (1864 ) For a description and illustration of Saun- 
ders's shelter trellis, see Patent Office Agricultural Report for 1861, pp 497, 498. 

Another method, which has efi'ectually prevented the appearance of mildew, 
by enabling the vine to withstand the effects of excessive radiation by night, is 
to permit the vine to trail upon the ground. We have seen very fine crops of 
Concords at Hammonton, New Jersey, grown without a trellis or stake, but lying 
upon the ground, the fruit resting upon strips of cedar bark. These grapes were 
nearly all perfect, and received a premium as the best grapes in the New York * 
market* Another grower in the same county of Atlantic, New J ersey, trained 
five hundred Concord vines on frames near the ground, so that the surface was 
protected from the sunshine by the foliage. No " rot" appeared on his vines 
thus treated, while in the immediate vicinity Concord vines tied to stakes suf- 
fered severely from "rot." Again: the most careful cultivators at Hammonds- 
port, Steuben county, New York, train their vines upon the low trellis in such 
a manner that the bunches of grapes will be near to the soil, and receive the 
warmth radiated from the surface; thereby insuring early maturity, a richer 
flavor, more abundant saccharine, and higher aroma, than if grown at a greater 
distance from the ground. , Thus grapes on branches hanging within a foot of 
the soil have been found fully ripe and rich in bouquet, while those three feet 
higher were still unripe and extremely acid. This method of training, com- 
bined with Lawrence's shelters, but four feet from the soil, would seem to leave 
little to desire as requisite to safety of the leaf in summer, and perfect matura- 
tion of the grape. 

As there are many localities where, from the nature of the soil, the grapes 
would be injured by close proximity to the earth, we would suggest that a 
trellis, with uprights so hinged to their foundation posts as to permit their 
depression in sections towards, or almost in contact with, the suiface of the 
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ground, might prove valuable. On occasions when a cold night is prognosti- 
cated by the psychrometer, by laying this trellis and its attached vines nearly 
horizontal, we could place them in a stratum of the atmosphere the warmest, 
the most humid, and, consequently, the least exposed to the evils of excessive 
radiation, which the overlapping leaves would in some measure also arrest. At 
other times when, by day, a rapidly drying circulation of air may be deemed 
necessary, or dui ing a damp period, the trellis and its vines could be raised and 
fastened vertically, as desired. It is highly probable that, by combining the 
low horizontal trellis, properly sheltered, with the hinged posts depressible at 
will, we could avoid much of the injury we now suffer from both mildew and 
'*rot." 

ON THE ROT OF THE GRAPE AND REMEDIES THEREFOR. 

The introduction of many new varieties of vines, supposed to promise better 
than the old, and render grape-growing generally profitable, has brought into 
the horticultural ranks many intelligent and educated amateurs. The keen 
interest with which these scrutinize, study and reason, r,especting pomological 
practices and phenomena, while untrammelled by venerable routine, is refresh- 
ing, and cannot fail to upset many old notions and to develop many truths 
hitherto overlooked. 

Among the errors which a sound philosophy will dissipate may be named the 
following, with the reasons assigned for believing them erroneous, deduced from 
the physiology of the vine as taught by the botanists, but disregarded by the 
vigneron. The more important practical errors are deep trenching, high manur- 
ing with animal and vegetable matters, planting in heavy, undrained clays,* an 
impervious sub-soil on low grounds with defective drainage in general, close 
pruning, and heavy cropping. The reason for believing the above practices 
hurtful are, that deep trenching causes the roots to run deep, and high manur- 
ing induces a rampant growth of wood and root ; the heavy clays do not permit 
a ready passage of rain and air, and an impervious sub-soil retains th.e heavy 
rains around their abundant roots with their multitudes of feeders and moisture 
imbibers. The superabundant water from heavy rains being generally followed, 
in early summer, by excessive atmospheric heat and very high temperatures in 
some soils, which is retained during the night, the vine is stimulated to vigorous 
action, and draws up from the saturated earth more moisture than it can evapor- 
ate through the sparse foliage which close pruning has permitted to develop. 
An engorgement of the tissues of the leaf and young fruit is the consequence, 
and rupture and death of the fruit, known as the "rot" and blight of the leaf, 
which prepares for the fungous growth known as "mildew." 

Added to the above causes of decay of the vine may be cited the practice 
of taking from it, occasionally, (or it may be successive,) heavy crops in favor- 
able years. From two to three times as much fruit is retained as the vines 
showld be permitted to carry, which excess so impoverishes and weakens the 
plant as to render it incapable of resisting any of the causes of injury to which 
it is exposed, even when but of moderate amount. Vines which, in many in- 
stances, might have continued moderately productive, are thus destroyed, and a 
continued demand sustained for "new varieties which will not rot nor mildew" 
to take their places, to receive the same treatment and to meet the same fate. 

* Heavy clays where , the surface drainage is good and the surrounding climatic con- 
ditions eminently favorable, may prove more ])roductive of fruit of superior excellence and 
less susceptible to mildew than some sandy loams abounding in vegetable matter and par- 
tially underdrained. This may arise from the more ready absorption of water and the higher 
heat attained by the latter soil in early summei', when the heaviest rain-fall is often followed 
by very high temperatures which force the vines into excessive action ; while the clay soil, 
with good surface drainage, wall neither absorb water so rapidly nor become so quickly heated 
by day, nor so readily cooled by night. The mildew observed on the shores of Lake Erie 
appeared on land abounding in sand and vegetable matter. 
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A cultivator of many years' experience near the Hudson river, New York, 
sayi:^, that after having qualified himself, as he thought, for the business of grape- 
growing, it required four or five years to bring his Isabellas into bearing con- 
dition, and five years more to unlearn what he had learned. Having almost 
killed his vines by pursuing the close-pruning system and summer trimming, as 
recommended by gardeners whose knowledge had been derived from experience 
in the plant-propagating house, he was obliged to reform his method, and now 
pursues that so successful in the hands of Dr. Underhill, of Oroton Point vine- 
yards. The same grape-grower adds, that excessive bearing is a great error, 
and that the worst cultivator always obtains the largest crops while his vines 
last, and that a small uniform crop every year is indicative of good cultivation, 
and recommends that but five or six pounds of fruit be permitted to mature on 
each Isabella vine occupying a space of eight by ten feet. 

In the New York semi- weekly Tribune, August 30, and October 17, 1865, 
is recorded the experience of E. G. Johnson, of Peoria, Illinois, which is perti- 
nent. He says that in the black prairie soil, on clayey sub-soil, "rot and mil- 
dew " prevail, and that vines thoroughly pruned and tied to stakes rotted badly, 
while those which were unpruned on high trellises escaped. An amateur, resi- 
ding near, always lost his Catawbas when he cut his vines ; but having stopped 
"stopping" them for some years past, has had no "rot" since. Finally, that 
he had found six cases of Catawba vines in his vicinity where the grapes did 
not rot, nor the vines mildew ; and that in each case the vines had not been cut 
or pruned, and that he knew of no case where pruned vines did not rot or 
mildew. 

Dr. Warder says that the Catawbas around Cincinnati "have so degenerated 
that this year (1865) the vines are nearly barren." To what cause can this 
be ascribed, save neglect of the natural conditions of equilibrium between the 
roots and leaves, enfeebling of the plant from year to year, by rushing the juices 
into fi'uit, instead of dividing them in due proportion to the demands of the plant 
and a fair crop, with occasional severe ordeals of high atmospheric humidity on 
an ungenial soil, and alternating extremes of dryness during the growing seasoa, 
which their enfeebled condition cannot endure? 

We must learn from nature, "the kindest mother of us all," if we would learn 
aright. The vine, we all know, is a climbing plant, destined to rise by help of 
other trees, and to grow in their partial shade, sheltered from the hot noonday 
sun, and protected from the extremest cold by night. We cannot change its 
nature, but must adapt our culture to its imperative necessities. How can we 
reasonably expect it to thrive through many seasons where it is deprived of 
shelter around or above, clipped into rigid stocks, and thwarted in every direc- 
tion in which its instincts prompt it to extend, enfeebled and rendered the easy 
prey to atmospheric changes in every district not provided by nature with coun- 
tervailing advantages ? 

A remedy for the prevention of the "rot," where vines are already planted in 
deep-trenched, highly manured, tenacious, and retentive soils, has been proposed, 
and appears to be philosophical and highly promising. It is that of Dr. Schroder, 
the enthusiastic vineyardist, of Bloomington, Illinois. He remarks, as is gen- 
erally observed, that the first crop of Catawbas is not injured by the rot, and 
therefore proposes that the vineyard shall be frequently renewed by layering, 
after each new vine thus formed shall have borne its first large crop, or the third 
or fourth year after planting. Long canes should be grown for layering and 
laid on the soil, extending to mid-way between the rows. By continuing this 
process successively from each new vine for four years, and extending the layers 
properly, the last plant may be brought in position to take the place of the 
original parent, and a vineyard of young vines be constantly maintained, which, 
it is claimed, are always vigorous, free from disease, and produce superior fruit. 

This method, which appears well worthy of trial, certainly does away with. 

35 t 
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tlie evil of extraordinary root extension and unnatural diminution of leaves, (or 
the evaporating organs,) by excessive pruning. We know that in the vine, as 
in other plants, the growth of the root and its branches keeps pace with the 
extension of the stem. As the latter shoots upwards and expands its leaves, 
the former grow outward, absorbing moisture to supply the evaporation into the 
air. The older the vines the greater must the root expansion have become, 
and the more numerous the rootlets occupied in absorption; but the annual 
pruning at one fell stroke destroys the equilibrium which nature had endeavored 
to establish, and the leaves'aud fruit of the aged pruned vine are rendered liable 
to engorgement and suffocation with excess of moisture or of sap. 

GENERAL REMARKS ON MILDEW. 

Frequent reference has been made to mildew, and some explanation of the 
meaning of the term and notice of our present knowledge of this evil may be 
here in place. 

Fungi are an extensive family of cryptogamous plants, generally known as 
mushrooms, toad-stools, rust, smu^t, mould, mildews, etc. They are generally 
parasitic, or grow upon and derive their nourishment either entirely or in part 
from the substances they infest. They are found wherever there is decaying 
vegetation upon which to feed, and sometimes prey upon living tissues. Nothing 
of vegetable origin is free from their ravages, when exposed to influences favor- 
able to their growth. They are found also on animal dejections, on insects, 
whose death they cause, on the human skin, and even on bare stones, on iron 
but a few hours removed from the forge, and on acid chemical solutions. Our 
house-flies are often destroyed by a mould which, growing between the seg- 
ments of their bodies, produces the white rings thereon, as m^ny may havo 
seen. Some cutaneous disorders are the result of the operations of these vege- 
table parasites. O'idium albicans forms the disease called apthce on the mu^ 
cous membrane on the tongues of infants, penetrating so deeply as to be irre- 
movable by art. It is found also in the nose, the wind-pipe, stomach and intes- 
tines.* Fungi are an attendant of diphtheria, and are present in cholera vomitus 
as well as in yellow fever. Other parasites not much "dissimilar abound in the 
scalp, causing diseases, others on the teeth, some on the respiratory organs of 
birds, in their brains and eggs, and they have even been observed in the midst 
of the human eye. Fish are often covered with them; the silk- worm has been 
destroyed by the Botrytis hasnance, and the "potato-rot" is now ascribed to the 
Botrytis infcstans, both forms of fungous growth. 



* Dr. Laycock and others regard diphtheria as due to the OYdium albicans whose sporules 
and mycelium have been found on the mucous membrane of the mouth, fauces, etc. Diph- 
theria is most common in the foul districts of France and England, and is attributed to the 
action of putrid effluvia on the fauces, especially the foul air of sewers and cesspools, which 
offej' highly favorable conditions for the propagation of fungi. Vitray and Desmartis are of 
opinion that there is no distinction between the O'idium albicans and O'idium Tuckeri, the 
former causing the diphtheria, the latter the European vine mildew. A connexion between 
the appearance of the European vine-mildew and the various forms of epidemic laryngeal 
maladies has been observed, which strengthens this presumption, the Spread of the former 
having been followed by that of the latter. 

Eev. Mr. Berkeley, one of the highest authorities on fungi, says that the mould so ex- 
tremely common in England on pears, apples, and other fruits in autumn, and frequently, 
while yet hanging on the tree, is the Oidium fructigenum, which is another species of the 
genus to which that causing diphtheria belongs. He also asserts that the Isabella has never 
suffered from the mildeW when grown in Europe, though the O'idium Tuckeri destroyed the 
European vines generally, from England to Madeira. 

Many of these conclusions we believe to be unwarranted assumptions, so much remains 
to be learned respecting the classification of fungi. The vine-mildew of our native vines is 
not tho Oidium Tuckeri, and even this is now shown to be but a barren form of another 
genus, known as Erysiphe. 
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Prof. J. H. Salisbury has shown that the cause of "fever and ague" is no 
longer involved in mystery. He has not only detected, figured and described 
with minute accuracy the species of fungus which produces this disease but 
has propagated and cultivated the plant within doors to an extent sufficient to 
contaminate the atmosphere of the apartment and induce attacks of fever among 
its inmates. His labors also demonstrate that measles are of cryptogamous or 
fungous growth. (See Ohio Agricultural Report, for 1863, and American 
Journal of Medical Sciences^ January, 1866.) Th^se microscopic vegetable 
growths are probably also the predisposing cause of variola and small-pox, of 
the cholera and the rinderpest, and of the plague of olden time.* Their dwell- 
ing-place is as universal as their growth is simple; the air we breathe contains 
them, and the winds waft their seminal spores from pole to pole. They attack 
the housekeeper's bread and cheese, her preserves, her paste, her ink and her 
linen. t Her yeast consists of a living organism which is among the lowest of 
the fungi, and there seems to be abundant experimental proof that the various 
kinds of fermentations, acetous, vinous, lactic, &c., are due to different kinds of 
organisms, or different generations of the same species, all of which are fungi. 
Their attacks are not confined to the seeming dead forms of matter, but they 
play havoc with our fruits, (as the peach, the pear, the plum,) and attack re- 
morselessly the foreign gooseberry, and both the foreign gind the native vine 
and grape. 

No class of organized structures is so little known, and the study of fungi is 
among the most recondite of pursuits. This arises from their microscopic char- 
acter, their strange growths, the variety of forms through which they pass, 
baffling the researches of the closest observers. But enough is now known to 
show that they are perfect plants, growing from and producing bodies analogous 
to seeds ; that a single plant produces millions of spores, or reproductive bodies, 
which are so small that they float upon the air scarcely affected by gravity ; that 
they remain for an indefinite period inert, and are called into sudden vitality by 
atmospheric changes favorable to their germination; and that their sudden ap- 
pearance can be readily explained to be due to natural causes, obscure only 
because unseen. They have been traced through their changes from the infinites- 
imally small spore to the perfect plant ; hence they, are not the result of spon- 
taneous generation, as has been imagined by some, though it would seem scarcely 
possible for any intelligent person to conceive such an origin. 

The eailiest vegetation of these obscure creations is a prolongation of the 
membrane of the spores or seminal dust, and not properly seeds, because merely 
individual cells. From these proceeds a delicate, minute, webby growth called 
the mycelium, the true vegetation of the planX, and from this arises the repro- 
ductive bodies on which are formed the spores for future growth. It is this 
mycelium or close-growing mould which penetrates and destroys the object on 
which it is parasitic, or has fastened itself. Its fibres are so minute as to readily 
traverse the tissue or substance of ihe plant, and even the pores of solid wood, 
as may be seen in the " dry rot." The spores produced from this mycelium, are 
so minute as to appear like a cloud of impalpable dust. And when we cansider 
how readily germs so minute and almost omnipresent, may be drawn up with the 
fluids which enter through the roots, or may be received directly through- the 
breathing pores or plants, and remember that their office is to prey upon vegetable 
substances which are decaying, or have received a check through mitaward at- 



The theory of the " cryp.togamous origin of malarious and epidemic fevers" was broached 
by Dr. John K. Mitchell, of Philadelphia, upwards of twenty years ago, as will be- seen on 
consultirig his lectures bearing the above title, and republished in five essays in J 859. These 
lectures abound in facts of interest and value. 

t Dr. Forry relates that, in* Florida, he had known fungi to spring up in a night and to 
incorporate themselves with a woollen garment so inextricably as to render separation im- 
practicable. 
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moBpheric influences, we may be prepared to comprehend how thej may sud- 
denly appear over widely distant regions, and commit ravages so appalling. 

So little is really known of the relations which these plants bear to each other, 
the transformations they undergo, or the seeming transmigrations from one form 
to another, under change of conditions, &c., that a wide held of inquiry is here 
open to the young and assiduous microscopist. When we state that the fungus, 
producing fermentation in yeast, (or the true yeast itself,) will grow upon the 
diseased scalp of a scrofulous patient, take root, and exist for years without 
check by the medical treatment attempted ; that the fungus from the " ring- 
worm," a disease of the skin, has been successfully used to produce fermentation 
(and that nearly as briskly as healthy yeast) when added to a barley wort ;* and 
finally, that forms of fungi considered distinct species cannot be distinguished 
from each other, or from yeast, but that their differences seem to be entirely de- 
pendent upon the kind of plant, or the diseased animal tissue on which the spores 
may chance to alight, we may well believe that much remains to be learned be- 
fore the naturalist will be prepared to fix the place in his system of even the 
common mildew of our vines and grapes. Accordingly, the best informed my- 
cologists have not determined to what undoubted genus our vine mildew belongs. 
Minds of the first class are, however, zealously engaged at present in the eluci- 
dation of the structure, and in determining the laws which govern these minute 
and mysterious organisms. 

To discover the causes of mildew and rot has exercised the ingenuity of many 
inquirers. Some believe they have certainly found ihem in deep trencliing, 
abounding humus, and retentive soils and sub-soils ; all of which are highly 
injurious in seasons of great atmospheric humidity, and conducive to the pro- 
duction of the " rot." Others assume that the cause of the rot is also the cause 
of the mildew, because they appear about the same time ; but we believe without 
good reason. Both these evils no doubt arise from some derangement affecting 
the normal functions of the vine — some departure from the conditions -of heat and 
moisture, either in the air or in the soil, which are absolutely demanded for its 
healthy growth and the maturation of the fruit. This must be self-evident, while 
it should also be equally clear that these conditions of temperatures and humidity, 
abnormal or excessive, are aggravated or rendered more injurious by the qualities 
of soil or position — by some esteemed the direct and specific cause of these evils. 
A cause for the sudden and wide spread advent of the mildew on our grape 
leaves and fruit must be found as wide in its operation as is the resultant evil 
consequence; and must, therefore, be climatic, and climatic only. The outline 
sketch of the meteorological changes which preceded and accompanied this evil, 
and the freedom from its extreme effects in localities near wide waters, where 
these excessive changes of temperature and dryness were especially modified, 
point to the atmosphere and its fluctuating conditions as the controlling cause of 
the derangement which prepares for the growth of the fungi spores. 

Some may still believe we have not found this cause in the cold nights resulting 
from extreme dryness, and the hot days following immediately thereafter, because 
the leaves of the vine were not frozen, nor even appeared to be injured in every 
case. In reply, we may say that the extreme low temperatures, followed by 
extreme high heats, accompanied by excessive dryness, are all conditions highly 
favorable to the development of the spores of the mildew, which feed upon dis- 
organized tissues ; and that freezing is not necessary to prepare for decay, may 
be learned from the following passage from our highest authority in physiological 
botany. A. de Candolle asserts, that *' cold does not kill vegetation by a me- 
chanical action proceeding from congelation of the fluids of vegetables, as some 
naturalists pretend. We recognize rather a physiological action in this change, 
for the vitality of the tissue is destroyed by a certain degree of cold, followed by 



* Journal of Microscopic Science, January 7, 1866. 



OBSERVATIONS ON ATMOSPHERIC HUMIDITY. 549 



a certain degree of heat, according to the peculiar nature of the plant. In the 
same manner as the gangrene which follows the thawing of a frozen part causes 
the death of an animal tissue, so the change or putrefaction which follows on 
rapid thawing will be the principal cause of the death of the vegetable tissue. 
This is illustrated by the immediate death of hot-house plants when exposed to 
a temperature several degrees above freezing." Herein lies the philosophy of 
the change in the tissue of the leaves exposed to intense radiation through dry 
air at night, followed by intense heats at mid-day in the same drying atmosphere. 
The minute vessels are ruptured or dried up, and disorganized, so that decay is 
induced, and the ever-present spores of the fungus at once find a nidus in the 
decaying matter, for the removal of which they were created, take root, penetrate 
the leaves, or enwrap the berries, feeding upon the former and choking the latter, 
and destroying the remaining vitality of both by their rapid expansion and fatal 
folds. 

OZONE AND THE VINE-MILDEW. 

There are other atmospheric conditions, resultants of extreme dryness, or ex- 
treme humidity, or unusual cold, which indirectly affect the vine, and aid the 
development of fungous growth. It has been suggested that the relative amount 
of ozone in the air, which may be a peculiar form of oxygen, (or a component of 
this gas, if it be compound,) may exert an influence in promoting or preventing 
the appearance of tlie fungi on our vines and on other plants Though much 
remains to be learned respecting the development and character of this myste- 
rious agent, we already know the conditions most favorable to its production, as 
well as those inimical to its appearance, or at least to the aciive exhibition of its 
energies. We know that chemical action increases with increase of heat and 
diminishes with reduction of temperature, and that ozone is less prevalent in the 
air during frosty weather. Moisture, to a certain amount, is favorable to chem- 
ical action, while an excess is detrimental thereto ; and though there is less ozone 
in \}n) air when very dry, there is still less when it is very moist — a certain de- 
gree of humidity being favorable to its development and existence. Dr. Small- 
wood, the meteorologist of Montreal, asserts that ozone is never present in dry 
air, and that the psychrometer will indicate its presence or absence. He adds, 
that east and south winds are ozonic at Montreal, and that northeast winds from 
off the land are not ozonic ; also that westerly and northerly winds do not bear 
ozone with them, though sea breezes with moisture are strongly ozonic. These 
conditions are, however, modified in other latitudes, as we have observed re- 
peatedly that winds from the N., NE., S.E., and S.W., may be strongly ozonic at 
our station. Dr. Smallwood also has shown that there is a connexion between 
the amount of ozone in the air and the health of a district. Thus, during the 
prevalence of cholera the amount of ozone is least, and the humidity was at the 
same time diminished. Dr. Moffatt has concluded, from the results of a large 
number of experiments in England, that ozone plays an important part in con- 
trolling or preventing epidemics, generally by removing the cause prevailing in 
the infected air of a district. Finally, 0. Kosman h^is ascertained at Strasburg, 
France, that the green portions of all plants exhale ozone, the result of the 
chemical changes going on at the surface, or in the vessels of the leaf. 

The origin of infectious diseases prevailing over wide districts has, in some 
instances, been shown to be due to the presence of minute fungi, or rather to 
their germs or spores, which are ever ready to take hold and grow in fiivorable 
positions and conditions ; and we know that our grape-vines are sufferers from 
causes having many points of analogy with the above. Now, when we consider 
that the appearance of mildew is invariably preceded by sudden changes in the 
atmospheric moisture or dryness, heat and cold ; that excessively moist air as 
well as excessively dry air are both unfavorable to the presence of ozone, which 
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acts so eneigetically in the destruction of fungi; that plants, when in health, 
give out ozone, and thus protect themselves from the devouring enemy ever 
ready to pounce upon the unprotected organism, we need not wonder that, during 
our oppressively moist days and unseasonably cold nights, the chemical changes 
connected with (or themselves the sources of) the vitality of the plant should 
be subdued or oppressed, the quantity of ozone in the air and on the leaf be di- 
minished, and the torpid condition of the leaf render it an easy prey to the 
invisible but omnipresent enemy, and universal mildew be the result. 



THE CATTLE PLAGUE m EUROPE. 



BY J. R. DODGE, OF THE DEPARTMENT OF AGRICULTURE. 



The years 1S65-6 will be memorable in the annals of British farm stock. 
Long will farmers of the island kingdom painfully recur to recent scenes of 
suffering and pecuniary loss, in yard and field, in shed and byre, when medica- 
tion seemed worthless and recovery impossible. Three millions of pounds 
sterling, or fifteen millions of dollars, may be a moderate estimate of the diminu- 
tion of the meat supply and stock of the farm ; but the indirect money losses 
flowing from the visitation in the cost of treatment and care, in diminished 
profits of pasturage, reduction of the aggregate stock of farm-yard manures, 
derangement of crop rotations, failures of farmers of moderate resources, increase 
in prices of meat, and other items of pecuniary damage, are not at present 
calculable. 

The disease has distinctive characterestics, but they are so numerous that a 
confusion of names for it has arisen in different countries, at different times. 
Formerly it was known only as a murrain, a general designation for fatal diseases 
among cattle. In Germany, where its visits have often excited alarm and 
elicited medical inquiry, it has been known by a variety of hard words, given in 
accordance with prevalent theories of its nature, one of them signifying an 
impaction of the third stomach ; others having reference to the condition of the 
liver ; others meaning gastric fever, and malignant dysenteric fever. In France 
it is called Peste, and Le Typhus contagieux des hetes hovines. Sometimes it is 
known as the Siberian Cattle Plague, which is liable to be confounded with the 
Siberian Boil Plague — an enzootic rather than an epizootic disease. Gamgee 
formerly called it Contagious Typhoid Plague. Typhus Bourn Contagiosus is 
common upon the continent. In Great Britain it is the Cattle Plague. It is in 
all these localities the same disease, having the same symptoms, and attended 
with similar fatality. 

HISTORY OF THE DISEASE. 

It is deemed probable by European veterinary authorities that rarely has a 
period of fifty years elapsed without a visitation of some deadly cattle disease. 
Homer's Iliad, Virgil's Georgics, Columella, and several ancient agricultural 
writers, attest the correctness of such a view. The history of six hundred years 
past, more familiarly known, is full of references to these murrains, generally fol- 
lowing in the wake of large armies, and spreading desolation among farm herds. 
These outbreaks were, not always the present rinderpest. The Black Death, 
commencing in 1347, attacked men, horses, cattle, deer, bears, wolves, hares. 
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and other animals. In 1709 all countries between Russia and France were 
infected. At this time 70,000 head perished in Naples, 100,000 in Sik^sia, 
300,000 in the Netherlands. In upper Italy the plague was frightful in 1744, 
when 40,000 perished in Piedmont, 18,000 in Milan, thence passing into Germany 
and destroying 200,000. From 1745 to 1749 the losses of Denmark were esti- 
mated at 280,000. It entered Sweden and destroyed 32,584 cattle in the pro- 
vince of Schonen, leaving alive but two per cent, of the horned stock. In 1745 
it appeared in England for the fourth time. In 1774 the cattle of some of the 
Fxench provinces were almost exterminated, and tbe^ losses were reported at 
150,000 cattle, worth 15,000,000 francs. Just prior' to the close of the last 
centur}^, in three years of war, Italy lost from 3,000,000 to 4,000,000. Faust 
estimated a loss of 10,000,000 head of cattle in France and Belgium from 1713 
to 1796. 

It is officially stated that the rinderpest, since 1711, in Germany alone has 
carried off 25,000,000 cattle, and that the cases of recovery have averaged but 
one in four. Such is the fatal character of this disease, which has appeared in 
all seasons, spares neither young nor old, and is little dependent on external 
circumstances. 

THE DISEASE IN GREAT BRITAIN. 

Professor Gamgee cites historical mention of five outbreaks in Great Britain 
of a disease identical with the present plague ; the first in the year 810, extend- 
ing through Europe, manifesting its greatest power in Britain; the second in 
1223 to 1225, attacking respectively Hungary, Austria, Italy, Germany, and 
the British Isles ; the third, nearly five hundred years later, in 1714, at which 
period all Europe was severely scourged ; the fourth in 1745, continuing twelve 
years, in the third of which 80,000 cattle were destroyed by orders in council, 
and in the twelfth and last the single county of Cheshire lost 30,000 ; and again, 
in 1769, when comparatively few cattle were destroyed. The present or sixth 
outbreak occurred in June, 1865, after three years of fearful ravages in several 
portions of eastern Europe. In 1862, in the Austrian dominions, 296,000 attacks 
were reported, and 152,000 deaths. In 1863 it overran Hungary audits depend- 
encies, as well as Gallicia, attacking 14 per cent, of all the cattle in those 
countries. Dr. Marsch, veterinary professor at the Agricultural College at Alten- 
buj g, Hungary, writes of the recent visitation : *' Within the last year the 
scourge of the rinderpest has caused ravages among the cattle to an enormous 
extent, chiefly in the eastern crown lands." In 1863 the fatality amounted to 
65 per cent, of the cases attacked in Hungary, 77 in east Gallicia, 81 in Croatia 
and Sclavonia, 83 on the military frontier, 88 in Moravia, 92 in lower Austria, 
and 94 in west Gallicia. 

The origin of the disease in England is thus given by the " commissioners 
appointed to inquire into the origin and nature of the cattle plague:"* 

"Twenty three days at least before the first outbreak in London a parcel of 
Russian bullocks, the first it is asserted that were brought direct from that 
country to England, were sold in the metropolitai> market by the importer, a 
London cattle salesman. They had been shipped at Revel, and landed at Hull; 
part of them had been sold and sent to various places in the north of England, 
and the rest despatched to London. The southern provinces of Russia, if not 
the birthplace, are the constant home of a disease which, as we shall hereafter 
show, is identified v/ith the cattle plague ; and to this cause the introduction of 
the plague into England has been often and confidently ascribed." 



*The commission consisted of Earl Spencer, Viscount Craa borne, Councillor Robert 
Lowe, Dr. Lyon Playfair, C. B., Clare Sewell Read, M.P., Henry Benee Jones, M. D,, 
Richard Quain, M. D., Edmund Alexander Parkes, M. D , and Messrs. Joim Robmsoa 
M' Clean, Thomas Wormaid, Robert Cee.y, and Ciiaries fc?pooner. 
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Some obscurity hangs over tlie eaHy liistorj of this transaction, but the gene 
ral belief is strong among intelligent Englishmen that the germ of the disease 
was imported from Russia in the cargo above mentioned. 

In this second report, the commissioners say that the careful observations of 
medical officials "point distinctly to contagion as the means by which the plague 
was originated and propagated in London." 

In France, to which country the infection spread, practical and efficacious 
measures were promptly adopted. Early in September last, transit and import- 
ation of all cattle was prohib ted, and the refuse of all cattle of infested coun- 
tries was strictly prohibited on all the frontiers ; and the same prohibition was 
applied to countries bordering on those infested. No cattle were allowed to pass 
any of the frontiers without rigid and competent inspection. Such measures 
were adopted immediately upon the report of two professors of the veterinary 
school at Alfort, who were sent to make returns from official examination of the 
disease in Germany and England. Notwithstanding all this precaution, the 
disease was introduced in two different localities, almost simultaneously, in a 
commune in Pas-de-Calais, by an importation of two Durhams from England, 
and on the Belgian frontier by a cow purchased in Belgium. By prompt and 
vigorous action of the government, the disease was completely suppressed by 
the beginning of November, with the total loss of forty-three cattle. In De- 
cember it again broke out in the Jardin d'Acclimation of Bois-de-Bologne, in- 
troduced by two gazelles imported from England. It spread rapidly to yaks, 
zebus, goats, and fallow-deer; but all infected animals were at once slaughtered, 
to the number of thirty-five, and all traces of the disease were extirpated. 

In Belgium, where precautionary and radical measures, analogous to those 
which were so efficacious in France, were adopted, the number of losses has not 
exceeded four or five hundred. 

Returns from South Holland show that out of 29,031 cases 7,410 were slaugh- 
tered, 8,966 died, and 9,896, or about twenty-four per cent., recovered, in 
Utrecht the number of recoveries appear to be unusually large, being 926 to 
790 deaths, while few have been slaughtered. Here the action of the authori- 
ties was resisted by force, and had to be supported by military detachments; 
and in some cases the troops were beaten off by large bands of peasants, and 
were obliged to take the cow-sheds by regular siege. 

Its spread in England and Scotland were in accelerating ratio from the period 
of its first appearance, June 27, 1865, at Islington, in a herd in which were two 
cows just brought from the metropolitan cattle market. The entire herd, num- 
bering ninety-three, fell victims, with several others purchased afterwards. In 
certain districts in the vicinity of London four-fifths of all the cattle either died 
or were slaughtered. 

Early in July the disease appeared in Norfolk county ; soon after in Suffolk 
and Shropshire; thence it attacked county after county; and before the end of 
the month invaded Scotland, By the 14th of October it existed in twenty-nine 
counties in England, two in Wales, and sixteen in Scotland. The nuuiber 
attacked in the first week of October was 1,054; in the second, 1,729 ; and in 
the third, 1,873. Up to this date the whole number attacked was 17,073, of 
which but 848 had recovered, or less than five per cent.; 7,912 having died, 
6,866 been killed, with 2,047 still on the sick-list. An analysis of the published 
returns shows that the percentage of attacks increased during 1865, and until 
the cattle plague act went into operation. Up to December, of every 100 cattle 
on farms or in sheds where the disease had established itself, 44 were attacked ; 
to December 30, 51 ; and to January 27, 54. Of the total number known to 



CATTLE PLAGUE IN EUROPE. 



553 



have been attacked, up to the culminating point of this fatal epizootic, there were 
in every 100 cattle — 
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The officially reported total number of attacks up to March 24, 1866, a month 
after the decline commenced, was 203,350; killed, 39,487; died, 120,834; re- 
covered, 28,656; unaccounted for, 14,373. 

It should be remembered that the cases reported are by no means all existing. 
The inspectors were unable to detect all the concealments practiced by butchers, 
jobbers, dairymen, and farmers. A London cow-keeper acknowledged to the 
cattle commission that of forty-one cows that died or were slaughtered on his 
premises, the inspector got the knacker's" receipt for the eleven that actually 
died of the disease. 

Cheshh-e suffered more than any other county. "While the first appearance 
of the plague in England was early in June, the first case in Cheshire did not 
occur until the first week in October. There was but a single attack which 
proved fatal, and no new cases existed during the second week. Six cases 
appeared during the third week, and twenty-three in the fourth, ending October 
28. From this time the disease spread rapidly, the new cases weekly through 
the year proving as follows, respectively: 40, 90, 279, 275, 343, 646, 943, 
1,410. Up to January 11, 5,761 attacks had occurred in three months, whde 
only 197 animals had been killed. But this alarming condition of affairs was 
only the prelude to heavier loss and more widespread alarm. In two months 
more tSie frightful total of 39,739 was reached, but still only 747 animals had 
been killed. With the execution of the cattle-plague act came instant and 
regularly increasing amelioration. Up to September 1, 1866, the proportion of 
attacks to total number of cattle exposed was 53.985 per cent. 

A great disparity in its severity is seen in the different counties. The propor- 
tion ot attacks in Cambridgeshire was 21.232 per cent, of all the cattle in the 
county ; in the metropolitan police district, 17.784 per cent.; in the East Riding 
Df Yorkshire, 17.537 per cent.; in Huntingdonshire, 12.583 per cent.; in the 
North Riding of Yorkshire, 8.888 per cent.; in Oxfordshire, 8.703 per cent.; in 
Lincolnshire, 8.808 per cent.; Norfolk and Shropshire came next. Ten counties 
show a low proportion, a fraction of one per cent., viz : Hampshire, Wiltshire, 
Dorsetshire, Devonshire, Cornwall, Somersetshire, Gloucestershire, Worcester- 
shire, Leicestershire, and Rutlandshire. 

The official returns up to October 13, 1866, show that the number of attacks 
per week in the island of Great Britain had been reduced to eleven cases. Total 
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number of attacks, 253,702; killed, 81992 ; died, 124,303; recovered, 33,413; 
unaccounted for, 10,994— showing a total loss, in fifteen months, of about 
220,000 animals. No one supposes this is the entire loss. It cannot fall much 
below a gratid total of 300,000 if all the cases were ascertained. At only $50 
per head the direct loss in cattle would be $15,000,000. Its indh'ect effects upon 
agricultural interests have cost and will still cost inany millions. 

CATTLE PLAGUE IN INDIA. 

While the pest has been raging in Britain, it is worthy of remark that for two 
years past a fatal "murrain" has ravaged British Burmah, destroying 85 out of 
every 100 cattle or buffaloes attacked. An official commission has examined 
the subject in its various aspects, and Veterinary Surgeon T. P. Gudgin, of th0 
second dragoon guards, has prepared an elaborate report upon the nature, causes, 
and treatment of the disease, which has recently been received officially by the 
Department of Agriculture. Buffaloes constitute a large proportion of the stock 
of the district, being stronger and more efficient workers than the common cat- 
tle. It appears that disease has committed frightful ravages among these herds 
from time to time for sixty years past, usually decimating the herds of horned 
cattle infected, often destroying them by hundreds, and sometimes sweeping off 
entire herds. It is foiind more prevalent in trading districts, in which the move- 
ment of cattle is frequent and extensive, while isolated districts and almost 
impenetrable jungles are comparatively exempt from its ravages. In 1864 
heavy losses were endured, and in 1865 estimates of 100,000 victims were 
made. The plague is yearly becoming mote widely disseminated, till cattle 
owners have yielded to despondency, and the cultivation of vegetable products, 
particularly of rice, has sensibly declined. The extension of the present outbreak, 
while in mos,t cases traceable to infection, is charged measurably to epizootic in- 
fluence, rendering the system peculiarly liable to attacks of the disease. 

The cattle are not generally bred in the district. Purchases of buffaloes are 
usually made near the end of the dry period in anticipation of the approaching 
agricultural season ; and it is in the I eginning of the rainy season that the dis- 
ease is most rapidly extended. Sudden access to luxuriant pasturage, after a 
reduction in condition from insufficient or inuutritious food in time of drought, 
may aid, it is thought, in extending the disease iand increasing its severity. 
The report discredits the assumption that the disease is indigenous, brought into 
existei:ice by atmospheric changes, or generated by the soil, or by miasmatic 
poisons. It acknowledges the possibility that such influences may be predis- 
posing, but not creative. The general healthiness of the country is assumed 
from the condition, size, girth, and immense muscular development of the 
buffaloes. * ■ 

The character of the disease is analogous to the "rinderpest" of the mother 
country, if not identical with it. It appears to have the same symptoms of a 
malignant and infectious fever of a typhoid character, attacking the mucus mem- 
Dranes, running its course in the same period, characterized by a similar amount 
of mortality, and displaying the same post mortem lesions. It is propagated by 
means of infected clothing, drinking-vessels, hides, horns, and other material 
substances. The period of incubation varies from five to twelve days. Little 
has been accomplished by the use of medicines, or by any treatment whatever, 
in arresting the progress or reducing the death rate of this malady. 

Efforts have been put forth to reduce the febrile action, restrain the diarrhoea, 
and raise the nervous energies. Epsom salts, sulphur, nitre, ginger, and cam- 
phor, have been recommended for the first stage; catechu and opium for the 
second; and linseed oil and spirits of turpentine for the third; Iput it is admitted 
of this course of treatment that "it does not promise much." ^t is claimed, 
however, in a report by Doctor Paln;ier, that the success of the turpentine and oil 
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treatment during^the Calcutta epizootic " warrants a fair trial m Burmah. The 
natives, too, are sedulous in administering such remedies as rice-water, the miU 
of the cocoa-nut, tamarind paste, pepper and salt rubhed into the tongue, 
- samshoo" spirted into the eyes, earth-worms, chicken's hver, elephant skin, 
bear's bowels, and various charms. It does not appear, however, that native 
veterinarians are more successful than European. 



NATURE OF THE DISEASE. 



The medical authorities of Europe are divided upon many points touching the 
natare and origin of this mysterious disease. Eminent official experimenters 
have examined, with a microscope magnifying 2,800 diameters, capable ot ren- 
dering visible particles of matter a one hundred thousandth part of an inch in 
diameter, the blood, textures and mucous discharges of infected animals, without 
discovering the principle of contagion. Chemistry, like the microscope, fails to 
detect it. In its effects it resembles other animal poisons. It acts on cattle, 
sometimes on sheep, deer, &c., but has never been communicated to non-rumi- 

nants • 

The offiiial investigatioiia in England do not sustain the theory that it ia dis- 
seminated by a wave of poisonous atmosphere flowing over a country, t ,jugh it 
is communicated from sick animals short distances through the air. In tue Albert 
Veterinary College experiments, animals took the disease at twenty yards dis- 
tance * The professors do not venture to say how far the infection may be car- 
ried in the air. " A distance of one hundred or two hundred yards m sume cases 
appears to have given immunity, while iu othera beasts have been affected, and 
presumably through the air, at longer distances. Possibly it may drift under 
special circumstances, as in hollowa or valleys, with an almost stagnant air, 
whereas, in an open country, and with a rapidly moving air, it may soon be so 
diluted and oxidized as to be innocuous." , . , , , ^, , 

It is declared that the influence of varieties of soil is not very marked, and that 
meteorological conditions produce no decided effect. In winter, crowding of catt e 
, together is said to be unfavorable, and in summer the freer movement of cattle 
often spreads the disease. It is thought that differences in elevation may ex- 
ercise an important influence. In the county of Yorkshire, for example, having 
great diversities of surface, and suffering severely from the plague, it is stated 
that not a single outbreak occurred at a height of one thouaand feet above the 
sea. In other countries a greater severity of the diseaae has been noted in marshy 

and low-lying districts. „ . . , ^^1.^1, ti (. 

A writer in the Edinburgh Journal of Agriculture suggests the theory that 
rinderpest may depend upon geological formations for the facility of ita propa- 
gation ; and he asserts, after examining the locality of the several outbreaks m 
Britain, that it had seldom or never devastated districts where the soil rests upon 
the older of the stratified rocks, the Cambrian, the Silurian, and the fundamental 
gneiss : while the sandstone formation, both old and new, have^apparently been 
particularly obnoxious to its ravages. Of the present outbreak, both m Great 
Britain and on the continent, the remark appears to be true. A glance at the 
map, in connexion with the published statement of lossea in the respective coun- 
ties, shows. the mountain region (with older geological formations) to be absolutely 
exempt from loss. Wales, for instance, an elevated and broken country, has 
been entirely free from disease, except a few cases in the bordera of the Hint 

» The report of the Aberdeenshire Rinderpest Association claims that it was clearly estab- 
lished that^the disease was not brought to any of.the infected herds by cattle and the evidence 
was neX as c^cta^^^^ that it could nothave been communicated by individuals. In support 
of the tK that it was communicated through:the air, it is stated that all these points wero 
in a line ?he nearest fifteen miles, the most remote forty miles distant from a hotbed of the 
dlea e in a neighboring county, from which a strong wind of h,gh temperature w^s blowing 
a the right pedSd to Lllow the usual time for the mcubation of the disease. 
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and Denbigh connties^ in the immediate vicinity of Cheshire^ (near Liverpool,) the 
worst scourged district in England., The mountain region of Scotland was 
similarly exempt. But two counties in all England escaped— Monmouth, adjoin- 
ing Wales, and Westmoreland, among, the mountains of the North of England. 
The disease, it is stated, was again and again introduced into the Scottish coun- 
ties of Selkirk and Peebles, both Silurian in their formation, but died out with- 
out inflicting much injury. 

Medical authorities, with few exceptions, unite in expressing the belief that the 
plague has never had a spontaneous origin west of Eussia ; and they generally 
declare that no clear evidence has been adduced to show that it exists there, 
€xcept by the aid of contagion, yet is always found there so constantly that the 
eminent veterinarians, Jessen and Unterberger, deem it necessary to inoculate 
every head of horned stock in that country. It is said that foreign stock intro- 
duced into Russia fall victims more readily than native cattle. 

Age appears to exert little influence, though it is affirmed by some that young 
calves and cows are more affected than oxen, and a lean or fat ox is liable to 
suffer more severely than one in moderate condition. Cows yielding milk, or 
in gestation, particularly at the latter part of the period, are more susceptible. 

It seems probable that those causes which affect the health and vigor of all 
animals should not only predispose to disease but render its attack more violent 
and the prospect for recovery more dcmbtful, yet there are numerous cases in 
which herds subjected tp impure air, poor diet, and bad water have fared better 
than those well fed in clean and well- ventilated sheds. 

SYMPTOMS. 

The visible premonitory symptoms, according to Professor Gamgee, "consist 
in shivering, muscular twitehings, and uneasiness. In some cases there is 
dullness, and in others excitement, amounting even to delirium and associated 
with remarkable sensitiveness. There is often a short husky cough. The 
appetite is irregular, capricious, and then entirely lost ; rumination ceases. The 
animal grinds its teeth, yawns, arches its back, and draws its legs together under 
its body. The eyes, nose, and mouth are dry, red, and hot. The extremities 
are cold, though the internal heat is high. Constipation, as a rule, exists, and 
secretion is generally arrested, as indicated in milch cows by the milk at once 
ceasing to flow. The respirations are often, but not invariably, increased in 
frequency; expirations succeed the inspirations tardily, and with each there is a 
low moan ; the temperature continues to rise, though the animal's skin becomes 
rigid, and indicates functional derangement by a staring coat, dryness, and 
eruption.'' 

The professor's extended description of the progress of the disease, reduced to 
a few simple paragraphs, and relieved of its technicalities, presents the following 
conditions : 

Redness of the visible mucous membranes appear, especially of the gums, lips, 
and papiilse on the inside of the cheeks, and is at first partial, pale, and patchy. 
Whitish opaque specks the size of a pih's head are seen; softening and exfoliation 
of the mucous surfaces occurs resulting in dirtyish yellow flaky appearances in 
the worst cases. ' , 

The muscular twitehings of face |ind neck are characteristic, but not so typical 
as the discharge from eyes and nose, which is first glary and watery, and after- 
wards turbid. Animals sometimes exhibit a similar secretion when suffering 
from catarrh, but it is always an early symptom of rinderpest. 

Restlessness is a marked symptom. Lying down and rising, looking round to 
the flank, drawing the hind legs forward as if suffering from colic, are frequent signs. 
Severe diarrhoea sets in, and the animal becomes very thirsty. There is an 
increase in the severity of the symptoms in the night-time. The discharges are 
fetid, the lirine scanty and albuminous. 
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After tbree days the symptoms increase in severity. The dysentery is aggra- 
vated, weakness increases, making standing or walking difficult. The pulse 
becomes feeble, but rapid, beating from 90 to 130 per minute. The discharge from 
eyes, nose, and vagina increases ^ the cough becomes less audible; the muscle, 
angles of the mouth, and nasal orifices are ulcerated with a greenish-yellow and 
somewhat dense granular deposit. Stupor, drowsiness, quick breathing, fsetor 
of the exhalations, jerking respirations, coldness of the extremities, and moaning, 
are unfavorable symptoms in this stage. The faeces, at first dark and slimy, 
filled with detached masses from the mucous surfaces, are very fetid and more 
or less tinged with blood. 

In the last stage the mucous membranes acquire a leaden hue, the erosions are 
marked, and blood-spots occur ; and involuntary evacuation of excrement, extreme 
fsetor of the discharges, lowering of temperature, and increasing retlessne^s, 
betoken the approach of death. 

Sometimes there is improvement about the third day, followed by a relapse; 
and cases of apparent convalescence occur, while the gastric and intestinal lesions 
continue ; and in possibly two or three weeks, when least expected, alarming 
symptoms supervene, with severe diarrhoea and other discharges, and the animal' 
sinks and dies. 

As early as 1757, during the twelve years' visitation of the plague in Eng^land, 
Dr. Layard, the historian of the disease in that day, thus identifies it with the 
present malady : The first appearance of the infection is a' decrease of appeiite ; 
a poking out of the neck, implying sonae difficulty in deglutition; a shaking of 
the head, as if the ears were tickled; a hanging down of the ears, and deafness; 
a dullness of the eyes; and a moving to and fro in a constant uneasiness. All 
these signs except the last increase till the fourth day. Then a stupidity and 
unwillingness to move, great debility, a total loss of appetite, a running at the 
eyes and nose, sometimes sickness and. throwing up of bile, a husky cough and 
shivering. The head, horns, and. breath are very hot, while the body and limbs 
are cold. The fever increases towards evenings; the pulse is all along quick, 
contracted, and uneven. A constant diarrhoea, or scouring of fetid green faeces, 
a stinking breath, and nauseous steams from the skin, infect the air they are 
placed in. The blood is very florid, hot and frothy. The urine is high-colored; 
the roofs of their mouths and their barbs are ulcerated." 

The third and final report of the British commissions to inquire into the nature 
and origin of the disease gives a description of the visible symptoms following the 
incubative period, of which the following is a brief epitome: 

The first outward sign is the peculiar eruption upon the lining membrane of 
the mouth and of the vagina. In the following day a disinclination to eat and 
ruminate is observed. 

Two days after the first sign, marked indications of illness are apparent, and 
after this period the constitution is thoroughly invaded ; and then ensue the 
drooping head, the hanging ears, the distressed loak, the failing pulse, the op- 
pressed breathing, the discharge from the eyes, nose, and mouth, the eruption of 
the skin, the fetid breath. 

In two days more there occurs a great diminution of the contractile force of 
the heart and voluntary muscles, the pulse becomes very feeble and thready, the 
respiratory movements are modified, the temperature rapidly falls, and death 
usually occurs in the fifth day from the first visible signs of disease. 

A DISCOVERY. 

The possibility: of discovering efficient remedies seemed to depend upon the 
practicability of indicating the existence of the disease by earlier signs than any 
of the visible symptoms above recorded. The subject was referred to Dr. San- 
derson and Professor Gamgee, whose investigations are declared to establish the 
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fact that tlie rise of temperature precedes any other symptom about forty-eight 
hours. The discovery is of practical value, in the opportunity for more prompt 
sejm'atioxi irom sound animals, for shortening the period of quarantine, and for 
increasing the chances for success in medical treatment. ' Like diphtheria, and 
some other maladies of the human subject, this disease has so progressed in the 
peiriod of incubation, when no danger was known or suspected, that recovery 
becomes difficult if not impossible. Within thirty-six to forty-eight hours after 
the animal has taken the plague by inoculation the natural temperature rises 
from 10^° to 104°, and sometimes 104J° Fahrenheit. No acceleration of pulse 
is at this time apparent; eating, rumination, lactation, and other functions are 
performed as in health, so far as can be distinguished by the most careful attend- 
ants. Dr Sanderson was able, in eighty cases, to recognize the disease unfailingly 
by this rise in temperature. Professor Gamgee, called to test the incipient 
existence of the disease in a herd of forty apparently sound Ayrshire caws, from 
which a few attacked with the disease had been separated, discovered an increase 
of temperature ranging from 102° to 107° j and in seven days thirty-five of the 
number were dead, and none escaped the contagion. His test was made by 
inserting a delicate thermometer in the rectum, dipping the bulb in water at 100° 
between each examination. 

EFFECTS. 

The effect of the disease upon the blood is to diminish greatly the serum, 
probably as a result of the intestinal discharges, and to increase the amount of 
fibrine and corpuscles. The blood is drained of its soluble albumen. 

The effect on the milk, as appears from analysis, is.to increase the butter, salts, 
and casein, while the sugar of milk is greatly diminished. 

The urine is albuminous, and is not coagulable in the severest cases. Bile- 
coloring matter, often imparting a deep green color, is usually present. 

Food remains undigested in the various reservoirs for its proper preparation 
for assimilation; the secretion of the gastric juice ceases; the intestines become 
* the seat of inflammation, and the disorganization and destruction of the blood and 
mucous membranes render recovery impossible. 

Veterinarians have no faith in the attempted destruction of the virus in the 
living animal. When its efforts are palpable in visible symptoms of the disease, 
medication is powerless to neutralize it. 

The disease is like other fevers in its periodicity, with abatement in the 
morning and increase at night. As in the pleuro-pneumonia, in certain cases, a 
chronic, hectic fever exists, from which the animal sinks.' While death usually 
. occurs between the third and sixth day, in some instances it supervenes within 
twenty-four hours of the exhibition of active symptoms. A sudden aggravation 
of alarming symptoms betokens approaching death ; but convalescence is preceded 
by a gradual abatement of their severity, and attended with such indications of 
a return of appetite, a moist muzzle, more equable temperature of the body and 
extremities, and restored secretions of milk. 

MEANS OF PREVENTION. 

The prevention of cattle plague has been sought in various expedients, such 
as the prohibition of stock importation from foreign countries, quarantine, in- 
spection of frontier posts and town markets, slaughtering sick and infected 
animals, indemnity, insurance, stopping of fairs and markets, the use of disin- 
fectants, vaccination, and inoculation. 

That non-importation may be relied on for protection has been repeatedly 
shown ; but to prove a certain safeguard, the protection must be absolute and 
smuggling prevented. Ireland has no cities to feed with foreign meat, and no 
occasion for importing cattle ; it is also isolated by ocean walls, and has, therefore, 
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been (Bxempt fram the infliction, notwitlistanding the false alarm and consequent 
paoic of last winter. 

Hygienic management, .where the pole-axe is not permitted full sway, may 
accomplish something for the protection of uninfected animals. The diseased 
should be kept warm in detached buildings provided with facilities for thorough 
ventilation and drainage; the sheds, and particularly all urine and excrcmenJt, 
should be disinfected ; attendants should not be permitted to visit other farms, 
fairs, or markers ; dogs should be kept tied, and utmost cleanliness should be, 
maintained at all timfes. 

Ilj/gtene. — Among skillful veterinarians and sensible farmers, hygienic means 
are depended upon far more than medication. It is preferred to clothe the animal 
rather than close the apertures for ventilation. Cleanliness and fresh air, with 
suitable absorbents of noxious gases, are preferred to the vitiation of the air by 
chlorine or other gases evolved by disinfecting agents. Food is very sparingly 
given; at first, linseed tea or gruel; and afterwards, when purging begins, oat- 
meal gruel, free from coarse and indigestible portions of the meal. If appetite 
remains, well-boiled mashes, made of beans or peas and other material, are used 
to advantage. Particular care is advised to prevent this food from becoming 
soui-. Vegetable mashes are preferable to milk or soups. Moderation in diet is 
very essential, and cold water should be frequently supplied for drinking. 

Medical treatment — The administration of medicine has been resorted to in 
thousands of cases under varying circumstances and in all sections, and ex- 
periments have been made with agents running through the whole range of 
the materia medica with very little success, except to teach "how best to employ 
medicines, so as not to aggravate the malady in animals which have a chance of 
recovery." Medicines have signally failed as curative means, but may be aids 
to a proper system of hygienic management. It is thought possible, by the 
help of medical investigations and experiments, to aid nature without unduly 
taxing the animal system in those cases in which vitality resists disease with 
some prospect of success. Medicinal agents have been used in every imagin- 
able form of application; have been introduced into the stomach, the rectum, 
the open tissue beneath the skin, and the veins; and applications to the surface 
have been made* by means of poultices and wet baths. Stimulants, sedatives, 
purgatives,. neutral salts, mineral and vegetable tonics, antiseptics, and mineral 
acids have been called into requisition in vain. Allopathic and homoeopathic 
treatment, water-cure, and botanic practice are attended with many deaths and 
few cures; and the result Varies by a percentage too small for estimation if the 
animal has no treatment whatever. While the plague assumed a mild type in 
some instances, in others the fatality reached the high rate of ninety-five per 
cent. From actual returns of ten thousand cases, under various forms of treat- 
ment, the following tabular statement shows almost precisely similar results, 
averaging 26.256 per cent. : 



Mode of treatment. 




Recovered. 



PERCENTAGE. 



Died. 



Antiphlogistic 

Tonic and stimulant, 

Antiseptic 

Special 



958 
2, 301 
2, 355 
1,173 



27. 453 

25. 858 

26. 369 

25 831 



72. 547 
74. 142 

73. 631 
74. 169 



Total 



6,787 



26. 256 



73. 744 
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This is a more favorable showing than the average of recoveries throughout 
the course of the plague, but the difference is fully accounted for by the tend- 
ency to exaggerate the effects of a favorite mod,e of treatment, or by the fact 
that milder cases are selected for trial, and is not deemed to be due to medica- 
tion. 

The commissioners, in their third report, say that "with the widest differ- 
ences in the modes of treatment, there js hardly any difference in the alleged 
results, and the natural inference is, that the various drugs employed have pro- 
duced very little effect. ^ 

Tho effect of dictin*2^ is more conclusive and favorable. Out of 503 cases ju- 
diciouisly fed with soft mashes of vegetable food, 381 per cent, recovered; and 
813 cases are reported as follows : 



Kind of dieting. 


Number of 
cattle. 


Recoveries, 
per cent. 


2. Larger stock, where dry food was often given during convalescence.. . 


95 
105 
303 
310 


73.7 
57.5 
22. 2 
13.5 



If 73 per cent, of cures could be expected, as in the case of cottagers' cattle, 
the plague would be, in a measure, disarmed of its terrors. The cases cited are 
few in number, occur in comparative isolation, and under a mode of feeding, per- 
haps better than others calculated to fortify the animal against the attack; and 
they may not be relied upon as a fnir indication of the effect of such a mode of 
treatment among large herds. It is scarcely safe to credit this success solely to 
the mode of feeding, in view of the Scotch test, in large and small stocks, show- 
ing that 62 per cent, recovered in 200 cases occurring in stocks of less than 
thn ty, while the recoveries were but 22.2 per cent, in stocks of tjiirty to eighty 
cows. 

While it is shown that medicine is powerless to cure, and of doubtful value as 
an aid, even in hopeful cases, it is proved, to the satisfaction of the cattle com- 
mission itself, that powerful drugs, of all kinds, heighten the mortality.* 

A degree of success was at one time claimed for a modified homoeopathic 
treatment by two Belgian gentlemen, at Mathenesse, near Schiedam, in South 
Holland. Public expectation in England was excited in consequence, and an 
experiment was undertaken. Of the result the commissioners write: *'Out of 
the forty-five only one animal seems not to have contracted the disease; of the 
rest, four recovered, and forty died.'* 

Concerning the treatment of Mr. Worms, of which so much was boasted, 
' consisting of the administration of assafoetida, ginger, onions, and garlic, with 
liquid food, it is declared that the restriction as to food was probably the most 
important part of the treatment, for experience has shown that no reliance can be 
placed on the drugs alone. 

The official report refers to the inhalation of chloroform in favorable terms, 
without venturing to indorse the treatment until further and more decisive 
tests are made. The inhalation of oxygen gas is declared useless, 

*The minister of the interior of Holland, in his report upon the cattle plague, says: **No 
mode of treatment has hitherto proved itself advantageous over any other. Veterinary prac- 
tiitoners seem to have found the greatest benefit from mineral acids, from quinine, and from 
carbolic acid. A favorable* issue depends, according to them, in a great measure oh the care 
with which the beasts are tended, on cleanliness, and fresh air." 

Similar statements are made by officials in various European countries. 
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ThoBritisli commission arrives at the broad conclusion that in this as in 
other countries no drag has been found that can be recommended as either an 
antidote or a palliative," but that " it may, nevertheless, be desirable under 
stringent regulations, and by the instrumentality of competent persons, to in- 
vestigate the influence which certain specific agents may have on the cause of 
th^ disease." . ■ ' _ ■ ■ 

^Jnmulation.—The official report of Russian experiments relative to the protec- 
tion of cattle from rinderpest by inoculation was communicated to this department 
by the Russian minister through the Department of State. These experiments are 
probably the most extensive and long-continued ever conducted. A digest of 
this voluminous history will illustrate the difficulties v/hich medical men must 
encounter in attempting to find a remedy or prevention of this mysterious disease. 

Experiments of a similar character were initiated, in accordance with the sug- 
gestion of Professor Jessen, of Borpat, in 1852, with results so various and in- 
definite thalt the government determined further and more thoroughly to test the 
virtues of inoculation. Accordingly an appropriation was made of ten thousand 
roubles annually, for three years, and a committee appointed, on which were 
Professors Jessen, Rawitch, and RoynofF, with instructions to continue experi- 
ments in three established institutions for inoculation. This was in 1858, but 
active operations did not commence till 1860, and then only at two points in 
southern Russia — Salmysche and Bondafewka — under the immediate superin- 
tendence of Veterinary Surgeon Kobuscheff at the former place, and of Surgeon 
Sergeeff at the latter These experiments continued through four seasons. 

The results, though still various and in some respects conflicting, fu-e interest- 
ing and instructive. They show certainly the different degrees of susceptibility 
in diflerent breeds, and the loss or destruction of the vitality of the virus with 
age. The wide difference in severity and fatalityj noticed in the two series of 
experiments, is readily suggested by the fact that matter from two to ning 
months old was principally us-ed at Bondarewka. ' 

At this place in 1860, 58 cattle were inoculated, 9 were very sick,and 3 died. 
In most of these cases the matter was from five to nine months old. Reinocula- 
tion of 37 with fresh matter resulted in the sickness of 5, of which 3 died. 

In 1861, 257 were inoculated inside of the institution, and 220 outside. Of 
tbe former only 5 were very sick, 177 were slightly ill, 42 had some symptoms 
of the disease,, and but 1 died. ^ About half of those outside had the disease 
in a mild form. In one experiment two animals were inoculated with slight 
^ect, and afterwards took the disease naturally, notwithstanding inoculation^ and 
both died. i 

At the arrival of the commissioners in 1863, 295 had already been experi- 
mented upon by Veterinary Surgeon Sergeeff, of which 51 had slight symptoms, 
136 had some cougb and epiphora, 33 I'emained well, and 75 were not observed 
by the ineculator. 

In three years, Sergeeff inoculated 1,028 animals, but used old matter, except 
in 45 cases, of which 17 took very sick and 4 died. The loss of contagious 
power in old matter is shown, further, by experiments of the commissioners upon 
21 of Sergeeff's subjects with fresh matter, of which 9 took sick, and 4 died. In 
another case, 65 head were tried with fresh matter, and 39 were severely affected, 
and 19 died, an unusual degree of fatality at Bondarewka. Matter from one to 
nine months old was tried upon 14 animals, all escaping infection but upon 
reinoculation with fresh matter 10 became sick and 3 died. 

In one experiment two sheep were infected, and matter taken from tbem was 
useS successfully in infecting six cattle ; all were sick, and all but one died.. 

Inoculated animals were frequently exposed to eontagion with impunity,, un- 
less in caces in which the symptoms were comp£iratively mild,. 

In 1860, the whole number vaccinated at Salmysche was 64 ; 36 -took;sick 
after idle first inoculation and 13 died; the other 28 were again inoculated, of 
36 J 
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which 16 sickened and 7 died. Of the other 12, 10 were a third tirae inocu- 
lated, and 4 a fourth' time, with only one animal in each case slightly affected. 
Of the whole number, 64, 53 animals were infected, and 20 died. No milder 
effect was produced by matter of the fifth generation." Of three animals 
inoculated with matter of the second generation, two Were infected and one died, 
while four animals died out of seven infected with matter of the fifth generation. 
In most of these experiments, matter over twenty-five days old had no effect. 

In 1851 there were 151 inoculated, of which 69 remained well, 39 had slighrt 
symptoms of disease, 43 had it severely, and 24 of them died. These 69 and 
4 othfers slightly affected were reinoculated ; 43 of which sickened and 17 died. 
Of 27 inoculated the third and fourth time, 14 took sick and 8 died. In these 
experiments some that were slightly sick at the first inoculation died as the re- 
sult of the second. 

Some died after the third inoculation. Matter more than nine days old was 
found inefficient. 

In 1862, the third yeary there were 51 deaths from 130 infections out of 167 
inoculations. It is a noticeable fact that of two breeds^ the Baschkir and the 
Kirgis, less than a fourth of the latter bec|ime slightly sick, while about two- 
thirds of the former experiinented upon were infected, and more than one-third 
of the whole number died. 

Of 466 cattle inoculated by Veterinary Surgeon Kobuscheff at Salmysche, 
partly under supervision of Professor Jessen and Koynoff, from October '!, 
1860, to July 5, 1863, 379 were infected, and 148 died. Thus about 80 per 
cent, of all took the infection, and more than 30 per cent. died. 

In tha experiments of the commissioners in 1863 are a few noteworthy fea- 
tures. In the fifth experiment, four animals that had been inoculated without 
effect were left to take the contagion naturally; all became diseased, and three 
died. In another instance, several animals mildly affected by a former inocula- 
tion were inoculated with fresh matter without effect. Again, in several cases, 
aniiiials that had once had the disease were exposed to contagion with impunity. 

Ten sheep were exposed to contagion, and five were inoculated without effect, 
and they encountered subsequent exposure unharmed. 

It will be seen that in one location, and that in which the greater number of 
fatal cases occurs, ten sheep were entirely unaffected, while at the other station 
two were inoculated successfully, and matter of extraordinary potency obtained 
for further experiments upon cattle. 

The following is a translation from the journal of the committee oftheir con- 
clusions upon certain points, in view of the results of their experiments ; 

1. Is the rinderpest similar to the abdominal typhus of a human being, and 
to what degree ? 

The rinderpest must be considered as a contagious tjiphns sui generis, as well 
in its clinical as anatomical pathological appearance, and is very similar to the 
abdominal typhus of a human being, but different from the same by its rapid 
course and the constant complication of catarrh in all the mucous membranes. 

2. Is there any evidence that the rinderpest has its origin only or principally 
in the steppe countries of Kussia, and that it was transferred thence to the 
other province^ of the country ? 

The rinderpest was brought from the steppe countries, but the place of its 
origin is not yet known. Therefore there is no positive evidence on hand to 
decide this question. 

3. Are there any localities in Russia where the rinderpest began sponta- 
neously] 

Considering the reports on hand, there arc places in the northern part of 
Russia where the rinderpest was developed by itself, but this assertion is diffi- 
cult to prove, because no scientific examination has been made in these places 
. concerning tMs question. 
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4. Is the rinderpest only contagious by direct contact with the infected ani- 
mal or through miasmatic propagation ? 

The rinderpest is contagious as well by direct contact with the sickly or dead 
animal as by its exhalations. 

5. Is the rinderpest alike contagious in all parts of Russia, and is the mor- 
tality the same every where ? 

The rinderpest is less contagious in the southern parts of Russia, and less 
fatal there in comparison with other regions of that country. 
■ 6. Does the season influence the contagfon of the rinderpest ? 

The rinderpest is less contagious in summer and winter than in spring and 
fall. 

7. Are certain breeds of cattle more disposed to rinderpest than others ? 
Not all breeds are alike disposed to contagion. The experiments at Salmysche 

and at Bondarewka have shown that the Kirghis and south steppe breeds are 
less disposed to contagion- than others. • 

8. Do all cattle of a herd take sick at the outbreak of the rinderpest ? 
This is the case sometimes in the northern part o£ Russia, but hardly ever in 

the southern part. 

9. Is the virus, of the rinderpest mitigated by successive generations of the 
disease 1 

Some cases have been very favorable to mitigation, but the latest experiments 
have shown that no mitigation of the effect of the virus took place even in the 
fifteenth generation. Therefore, in accordance with these results, mitigation of 
the virus of the rinderpest cannot be expected. (Professor Jessen is against 
this conclusion.) 

10. How long does virus of the rinderpest preserve its power of contagion^ 
and has old matter the same effect as fresh matter 1 

Jle experiments made so far have not produced any positive results in de- 
lining the length of time that the virus will preserve its vitality. In some 
cases the virus lost its effect in several days, but in others it maintained the 
same after eleven months. It is therefore remarked that the duration of the 
effect of the virus depends considerably upon the manner of preservation. Ex- 
periments hav^ shown, as far *as the difference in effect between fresh and old 
matter is concerned, that inoculation with fresh matter generally causes a severe 
sickness, but inoculation with old matter a slight illness, and in some cases that 
it is without any effect. . . 

IL Does inoculation with the rinderpest always preserve the animal from a 
repeated attack of the plague ? 

Animals which show strong characteristic marks of the rinderpest after inoc- 
ulation certainly will not again contract the disease, but those which show light 
symptoms of the sickness after inoculation are not always safe from a repeated 
attack. ' 
12. How long can an animal be considered safe after being inoculated ? 
The results obtained do not render it certain how long this immunity will 
last^ perhaps it will extend through the whole life of the animal, but our experi- 
ments only reach up to six years. 

Experiments in inoculation with the virus of cattle plague, in England, tend 
to show that in no degree is the severity of the disease mitigated by transmission 
of the contagion through the bodies of sheep or goats, but that repeated trans- 
^ mission of the virus through cattle slightly weakens its power. Practicallf the 
I attempt to destroy its virulence, or render the system of the ox insusceptible to 
its influence, has proved a failure. 

Disinfection. — -It is universally conceded that a very important means of pre- 
vention is disinfection, or destruction of the animal poison. This poison is con- 
stantly discharged from the diseased surfaces, and is also held in suspension 
in the air; and the disinfectants employed must therefore be both fixed and 
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volatile, and sliould be harmless in their action upon men and cattle, and saffi- 
cientlj cheap to make their liberal application practicable. Many substances 
were tried. Iron in various compounds, zinc, lead, manganese, arsenic, sbdium, 
and lime, Licked volatility; iodine, bromine, and nitrous acid were either inju- 
rious or too expensive. The best disinfectants were found to be chlorine, ozone, 
sulphur, and carbolic and ere sy lie acids. The chlorine and tar acids, being 
liquid and serif orm, efficient in application to solids or the poisons diffused 
in the air, were found very advantageous. It is assumed that chlorine and 
ozone act as oxidizers, destroying the vitality of the contagion ; that the sul- 
phurous acid destroys the virus by its antiseptic quality ; and that the tar 
acids, without interrupting oxidation, arrest all fermentative and putrefactive 
changes, annihilating with equal certainty the germ of infection. Official experi- 
ments conducted by William Orookes, F. E. S., tend to show that the tar acids, 
with sulphur as an occasional agency, furnish the most simple and powerful 
means of disinfection. The experimenter anticipates valuable results from the 
use of these antiseptics, about farm buildings, manure heaps, and applied to 
sewage,* in preventing typhoid fevers, diphtheria, and that class of diseases in 
man ; and asserts that sheep are free from foot rot, and potatoes from disease in 
tracts of land to which disinfected sewage has been applied. . 

In the course of the plague multitudes of exemptions from infection are noted, 
apparently due to disinfectants. In some cases, animals condemned, on the 
breaking out of disease in the herd, were respited by magistrates and saved, the 
disinfecting processes being continued. One proprietor using chlorine exten- 
sively with his own herd lost none, while tenant farmers upon his estate lost 
heavily. Similar cases were everywhere reported, and other instances are noted 
in which such processes were not sufficient to secure the safety of the herd. 

Legal Means. — The most efficient of all repressive measures was the law of 
Parliament requiring destruction, with compensation. Local efforts were fe^l^j 
conflicting, and utterly unavailing. At first alow, gradually increasing and Pth- 
ering strength in accelerating ratio, the progress of the disease was at last so 
fearful as to excite alarm in all classes, and sweep away as cobwebs the strenu- 
ously urged objections to so radical an enactment. October 7, more than three 
months after the disease broke out, 11,300 had* been reported. The progress 
thereafter was as follows : 



November 4 20, 897 

December 2 .... . ... 39, 714 

December 30 , .... , 73, 549- 



January 27 120,740 

March 1,.. 177,689 

March 24 : 203, 350 



The effect of the law is well illustrated by reference to the great cattle coun- 
ties of Yorkshire and Cheshire, which sulBPered terribly. There was more or 



* The contents of sewers are beginning to bo extensively used in England for farm irri- 
gation. 
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less laxity in enforcing the law in tlie sevei'al counties, 
greater strictness prevailed, the decline was most rapid : 



In Yorkshire, where 



Week ending — 



Before the act, 

January 6-.. 

January 13 - 

January 20 

January 27 . , 

February 3 , 

February 10 

February 17 

After the act. 

February 24 

March 3 ■ 

March 10........ 

March 17 

March 24 

March 31 

April 7... ^ 



YORKSHIRE. 



2, 028 
1, 508 
1,314 
2, 034 
1,426 
1,455 
1,836 



1,369 
1,193 
- 811 
999 
683 
534 
338 



28 
48 
40 
36 
23 
17 
51 



277 
739 
882 
972 
659 
517 
330 



CHESHIRE. 



1,883 
2, 317 
3, 547 
3, 448 
3, 005 
4,671 
4, 378 



3, 671 

1, 273 
1,827 
1,380 
1,271 
765 
808 



14 
13 
9 
7 
3 
11 
8 



446 
855 
1,514 
1,151 

1,104 
660 
707 



The tot^l number of attacks, deaths, and recoveries throughout the island, 
after the commencement of the destruction, for the eight weeks ending April 
21, were as follows: 



Week ending- 



March 3... 
March 10... 
March 17. ., 
March 24 . . , 
March 31... 

April 7 

April 14 - , - , 
April 21 . .. 

Total 



7, 310 
6,518 
6,261 

4,704 
3,996 
3, 361 
2, 582 
2, 823 



37,515 



3, 271 
1, 185 
779 

318 
154 
131 
• 108 
93 



6, 039 



2, 10-/ 
1,151 

1,014 
543 
394 
267 

354 
210 



6,035 



The decrease in the number of attacks has been regular since April 21. The 
number for the week ending June 23 was 500;^ July 28, 210 ; August 25, 160; 
September 29, 43 ; October 13, ll. The disease is now nearly extinct. The 
total number of officially reported attacks in the first year, ending in the third 
week of June, was 251,150. 

There will be danger, for several months, of the reappearance of the disease, 
as in 1757, after twelve years of death and slaughter, when Layard wrote : 
" The disease, thank God, is. considerably abated, and only breaks out now 
and then in such places, where, for want of proper cleansing after the infection, 
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or carelessness in biirying tlie carcasses, the putrid forms are still preserved, and 
are ready, at a proper constitution of the air, or upon being uncovered, to dis- 
perse such a quantity of effluvia that all the cattle which have not h^d it will 
be liable to infection. " 

The ' success of legal measures of repression in Great Britain was fore- 
shadowed by the result of voluntary local law. In several instances early in the 
season of the plague, the farmers of the county of Aberdeen, in Scotland, watchful 
and provident, early sought to protect themselves and repel the invader. An 
association was formed, participated in by all of the parishes, eighty-four in 
number, and a voluntary assessmeut of one penny per pound of the agricultural 
rental was made, collected at once, and four-fifths of the sum actually realized 
a.s a fund with which to compensate for animals killed. When the plague did 
come, the first animal infected in a herd was slaughtered before the sickness 
had progressed. If a second attack occurred the whole herd was immediately 
slaughtered. The disease appeared in seven different centres, but so thorough 
was the destruction that the county was cleared of the pest before the coming 
of winter, with the loss of but three hundred and -six animals, averaging, large 
and small together, a cost of c£10 per head. 

The English people, slow to ask for restrictions of commerce, especially in 
food products^ (and cattle particularly, of which from 5,000 to 10,000 are im- 
ported weekly,) suffered much from the -hesitating, dilatory, and irregular poli'cy 
of the government. Orders in council were issued from time to time regulating ' 
the movement of cattle, and prescribing various police details, the result of which ♦ 
Was to circumscribe the powers of -the inspectors, to enlarge those of local 
authorities, and finally to replace the latter by new local authorities, with a new 
sphere of jurisdiction; and between the several local authorities there proved to 
be no concert of action, and little prevention of disease. The Economist thus, 
accounts for its rapid diffusion : You could not persuade the English people to 
hurt themselves so much until the evil was apparent. When the disease had 
reached their own locality, when it got pretty near, when it had killed half the 
cattle of a county off, then the sluggish mass of common Englishmen would be 
roused and awake ; but not till then. Even the distant calamities of great 
magnitude would not move them to the constant exertion, the perpetual watching, 
the diffused and never-resting care which would be needful ; and as the disease 
now is, when its ravages were a inatter of figures, and but a small matter, you 
might as well expect aid from the English cattle as from the English peasantry 
or the smaller English farmer." 

The plague still continued its ravages, the government as well as people 
became alarmed, and a law was enacted, based upon the idea of crushing out 
the infection by wholesale destruction of infested herds, witk partial compensa- 
tion to owners. 

^ BRITISH CATTLE PLAGUE ACT. 

The existing act, as finally perfected, is of great length, and a brief synopsis 
of its provisions must suffice. It provides for the slaughter by the local author- 
ities of all animals affected with the cattle plague, and for compensation to the 
owners equal to two- thirds of the value of each animal, not to exceed o£20. 
Every dead or slaughtered animal must be buried in its skin, covered with 
quicklime or other disinfectant, and not less than six feet deep of earth. Very 
minute and thorough provisions secure th^cleaning and disinfection of preiiais#B 
and clothing of attendants, and prevent, the introduction of other animals for 
thirty days. Local authorities are empowered to require the slaughtering of 
exposed animals, if they see fit, and may allow the owners to sell the meat, and 
shall pay for the animal if the owner prefers not to dispose of it himself, such 
sum, not exceeding d£25, as may equal three-fourths of its value. It provides 
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also for compensation for slaiigbtering by any inspector, under authority of prior 
enactments of August and September, 18^5. It prohibits all markets, fairs, 
auctions, exhibitions or public sales of cattle, except markets, for the sale of 
animals intended for immediate slaughter. Stringent regulations are required 
in all markets in the metropolis, to prevent the removal of cattle. 

Part second requires every person having an infected animal to give notice to 
the local authorities, and to keep it separate from others, and forbids its removal 
fr®m the premises, its exposure for sale, or its passing along a public highway, 
common, or unenclosed forest or other land. 

It provides tlmt the compensation and medical expenses shall be defrayed, 
two-thirds out of th,e local rate, and one-third from a special cattle rate, which 
may be levied at any interval of time not less than three months, and in amount 
not exceeding five shillings per head for all cattle one year old and upwards. The 
tenant of a farm may deduct from his rent half the amount of his rate. 

The law provides relative to infected places — 

1. That no, cattle shall be moved out of or into an infected place, or along 
any highway within an infected place. . / 

2. No hides, horns, hoofs, or Qther parts of cattle shall be removed from an 
infected place, unless with a license from some officer, appointed in that behalf 
by the local authority, certifying that such articles have not formed part of an 
animal afflicted by cattle plague, and have been properly disinfected, if neces- 
sary. 

3 No dung of cattle, and no hay, straw, litter, or other articles that have been 
used, in or about cattle, shall be removed from an infected place. And any 
local authority may make orders as to the shutting up of dogs in an infected 
place, and the destruction of stray dogs found within or coming out of the same. 

As to the movement of cattle, it requires all imported animals to be marked 
by clipping the hair ofp the end of the tail, and no animal so marked may be 
moved from the port of landing alive; and provides that no cattle shall be 
moved, except by railway, after sunset and before Sunrise, except within tjie 
limits of the metropolis j that no animal shall be taken into any district in op- 
position to the prohibition of its local authorities ; or at any time between sun- 
set and sunrise be put on a railway. 

It authorizes local authorities to prohibit or impose restrictions or conditions 
on the inti-oduction or removal of — 

1. Any specified description of animals, excepting for a distance not exceeding 
two hundred yards, from part to part of the same farm. 

2. Eaw or untanned hides or skins, horns, hoofs, or oifal of animals, or of any 
specified description thereof, except hides, skins, horns, or hoofs imported into 
the United Kingdom from India, Australia, South Africa, or America. 

' 3. Hay, straw, litter, or other articles that have been used in or about animals. 

LAWS OF CONTINENTAL NATIONS. 

In Russia the police regulations are very strict. On the breaking out of an 
epizootic immediate notifications of the police authorities are enforced, and the 
sherifF, with a politico-medical officer, a veterinary surgeon, repairs at once to 
the spot. The medical officer, after examinations, living and post mortem, defines 
the extent and nature of the disease, reports the facts to the local authorities, 
giving information of the number and breeds of the animate in the district. The 
local police then direct the adoption of measures of prevention. In villages 
within the jurisdiction of the department of crown lands, the rural police are 
assisted by the local department authorities. 

If these local measures are not effectual, the chiefs of provinces, upon con- 
sultation with the members or inspector of the medical court, or committee of 
public health, devise other and more stringent means. Of the appearance, mode 
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of treatment, and final disappearance of the disease, the minister of tiie interior 
is fully advised. , ■ ■ ■ • ' • 

Among the preventive means adopted in cases of cattle plague are the foUow- 
iog: Separation from healthy cattle. Shepherds and cattle-feeders are not allowed 
to visit infected places. Purchases of cattle, milk, hides, or tallow, in infected 
districts, to be carried to healthy places, are forbidden. Persons attending dis- 
eased cattle must wash their hands in a solution of potash and vinegar, and 
change th^ir clothes before approaching healthy cattle. When dead animals are 
removed in carts drawn by horses, care mnst be taken that no liquid matter is 
dropped. Neither skin, horns, nor hoofs may be removed from a dead animal, 
which must be buried deeply, far from dwellings of man and feeding-places of 
cattle, in open rather than wooded spaces, where they may not be liable to be : 
dug up by wolves or other animals. 

' In the Netherlands, provision has been made by law for the prohibition of 
importation and transit of cattle and the holding of cattle markets, and regula- 
tions have been established relating to the sale, treatment, and disinfection of 
living or dead cattle, meat, hides, hair, wool, dung, and other offal. Any animal re- 
moved and sold, to evade the provisions of the law, may be seized and confiscated, 
and punishment by fine of 25 to 500 florins, and imprisonment for eight days to 
three months, are penalties of its transgression. A liberal indemnification is 
made for all animals slaughtered by order if the disease has been made known 
by the proprietor himself. 

StriDgent regulations are -enforced by law in Prussia. Medical treatment is 
forbidden, as also the recommending and publicly advertising of remedies. ^ 

Legal measures, various in character and complete in details as experience 
and practical wisdom are able to suggest, are also enforced in France, Belgium, 
Austria, Denmark, Switzerland, Bavaria, Saxony, Hanover, Baden, and by other 
(and probably all) governments of Europe. 

» AMERICAN CATTLE IN DANGER. 

It would be strange if America should escape the visitation many years. 
Cholera, arising in thei east, has traversed Asia and continental Europe, leaped 
the North sea, and passed the ocean barriers repeatedly. Diphtheria and 
jther subtle animal poisons have been disseminated over islands and continents. ^ 
Deadly murrains have decimated or destroyed the herds of all nations in all ages. 
Apparently new forms of disease appear occasionally, destroying particular genera 
of animals, while others escape unscathed. This cattle plague is not altogether 
new in Europe, having been traced back, by characteristic manifestations, a 
thousand years and more, during which time at least six separate outbreaks in 
Britain are chronicled. America has never yet been visited, so far as is known, 
but who can guarantee continued immunity? 

When the red men roamed the forest alone, they were free from European 
infectious diseases. That exemption ceased^ with the landing of the colonists at 
Jamestown, and the arrival of the Mayflower in Massachusetts bay. Our cattle, 
have hitherto been subject, in a limited degree, to occasional epizootic outbreaks, 
in their comparative isolation and freedom from disease-producing influences. 
Importations of foreign cattle arc fortunately prohibited, yet infection may come 
at any moment, wafted by the winds of commerce, in a bale of wool, a bag of 
rags, a bundle of hides, a package of horns, a crate of crockery, m in a single 
straw, or in the clothing of a herdsman, for it has been proved that the infection 
can live and multiply after many months of rest. 

And if it comes, what shall hinder its sweeping the country, and destroying 
as many millions of dollars as' would suffice to connect the Mississippi and the 
Hudson by a ship canal that should be ample for the transportation of the pro- 
ducts of a continent ? We have had one warning. Pleuro-pneumonia, which has 
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ravaged portions of Europe during the past half century, was a few years since 
introduced into Massachusetts ; and but for the prompt and vigorous action of the 
legislature of that State, by which diseased and exposed animals were slaughtered 
and the disease thus ''stamped out," the losses of cattle-owners might have 
been many millions of money, if not millions of cattle. 

But a worse than the pleuro -pneumonia is the' rinderpest. In some countries 
the recoveries do not exceed five per cent., and (if it is not a witticism) a portion 
of those which recover ultimately die before they reach the butcher. Lancisi, 
a great Italian writer, declared that the cures spread the disease. When this 
disease approaches, the knife is the proper medicine, arterial , bleeding the only 
radical cure ; yet there would be hesitation here as elsewhere, and delay and 
paltering with remedies. Already a dozen have been proposed in advance, and 
a score of ridiculous theories of its nature and cure propounded ; and some have 
recognized its actual outbreak in Pennsylvania, and others again in Kentucky. 
American nature is human nature, and cattle plague history would again repeat 
itself. As in 1750, the sixth year of the fourth visitation, which lasted twelve 
years in England, when people complained that the sick beasts were not killed 
soon enough, there would be loud outcries against the dangerous dilatoriness or 
reckless cupidity that hoped for cures while spreading infection. ' As then, after 
years of killing and saving, and the lamentation that " Cheshire might have 
saved 6,000 if the farmer at Elton had killed his cattle," there would be the 
same mistaken mercy mingled with wholesome severity, the same concealments 
and hesitation, similar declarations of the incurability of the disease and the 
folly of treatment, and after all, at the last record of the eventful history it would 
be written of some Doctor Jones or Veterinary Smith, that "a never-failing 
remedy had been discovered." Thus " hope springs eternal in the human 
breast," and the dire plague *' never is, but always to be " cured. 

Great Britain has enacted a stringent and effectual law, which effectually set a 
barrier to the regular weekly increase of attacks, and secured a constant and 
rapid decline of the disease. The Congress of the United States would pass 
no similar law for killing and compensating by wholesale. The matter has 
already been broached among members of Congress, and State rights have 
stood as a lion in the way. The subject is referred to the several States, as a 
matter of domestic and local concern, and here -would be one great, danger 
in the case of an outbreak in this country. Thirty-six States would have 
tliirty-six separate and diverse laws on the subject, but for the fact that half of 
tliem would have none at all, at least for the first year or two, or until the in- 
fection was almost remedilessly spread throughout their borders. 

Then if the railroad system of England, with its systematic vigilance and 
watchful care, is the means of extending the disease, what reeking infection 
might not be conveyed on our uneleaned cattle trucks and uncared-for railway 
cattle pens. 

Scarcely a government in Europe has neglected to enact laws for arresting 
the spread of 'this fatal disease. These laws commonly have the following 
objects : " ' . . 

1. To make it the legal duty of the stock-owner to give the earliest notice of 

its approach. 

2. To arm either the local authorities or the executive with power to isolate 

or slaughter herds. . • 

3. To make pecuniary compensation for animals slaughtered. 

4. To provide a supply of competent veterinary surgeons. 

It is urgently suggested, in conclusion, that State legislatures take up, at the 
Girlies t possible moment, the question of permanent general enactments, appli- 
cable to all virulent, infectious, or contagious diseases, and pass such laws as the 
security of farm stock within the several States may reqmre. Massachusetts 
has already an efficient law of this character. 
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DONATIONS. 

Donors and their donations to the museum of the Department of Agriculture. 



Name. 



Charles Eoos . 



Tilden, Dep'tAg're 
Hon. E. B. Miller.. 

H. Cummin 

Dr. Winslow 

C. W. WandelL... 

Judge Fisher 

. James Sanders . 

J. H. Richards 

A. L. Silar. ....... 

J. Pierce 

Hon. J. L. Drigigs. 



Eesidence. 



New Ulm, Minn 

Washington, D. C , 

Utica, N. Y...: , 

Bethany, N. Y 



Beaver, Utah 

For Mrs. Phillips, Del. 

Marietta, Penn 

Schuykill Falls, Penn. 

Northup, Utah 

Washington, D. C 

Saginaw, Mich 



W.S.Loughborough Eochester, N. Y 

V. D. Collins . - . i - . For Chinese government 



M. Guerin Meneville 

John Goddard 

E. S.Whitney.,.. 
Eansom Bullard.. 

A. H. Wrenn 

Ch's Y. Sundell .. 

J. M. Davis 

Prof. A. L. Fleury . 

H. D. Dunn 

T.Bausket 

Allen Crocker . . . 



Allan Dodge 

O. H. Kelley 

H.D.Scott 

Josiah Wilson 

H. Ellsworth 

J. F. Wilson ...... 

J ohn Pierce . . . 

J. H. McNall 

W.F. Geer. ....... 

Jules Laverriere.. . 

Vilmorin, Andrieux 
J.N.Eussell ...... 

B. M. Bugby 

J. S. Gallaher, jr . . . 

Mr. Budd 

T. Glover 



Mrs.GrH.Pennfield 
E. O. Thomnson . 

E. C.Eice 

G. J. Abbott 



J ohn Bowles . . - - 
E.W. Sogers & Son& 
M; Dodge — . . 



Paris, France 

Greensburg, Ind... 

Washington, D. C 

Litchfield, Mich 

Mt. Qilead, Ohio 

U. S. consul at 'Stettin . 

Washington, D C 

Pittsburg, Penn 

San Francisco, Cal 

Ocala, Florida 

Burlington, Kansas,--. 



Georgetown, D. C . - - . 

Minnesota 

Terre Haute, Ind 

Vinton Station, Ohio. 
Eugene City, Oregon . 

Iowa - , 

Colorado , 

North Star, Penn 

North Beckfet^ Mass.-. 
Paris, France 



Paris, France .. . 

Fulton House, Penn . 

California .... 

Vv ashington, D. C ... 



Articles. 



Florida 

Dep't Ag're, Washington, D. C 

Hartford, Conn 

Brookfieid, Mo 

New York city ,-.4 

U. S. consul, Sheffield, Eng. 



Augusta, Ga 

Whallonsbm-g, N. 
Maryland . .. . 



Sorghum sirup; grasshoppers and eggs^ 

samples wool. 
Bottle petroleum. 

Manufactures from epilobium fibre. 
Samples Spanish merino wooL 
Sapan nuts ; sample cotton. 
Eock salt from Arizona. 
Cotton and cotton yarn. 
Tobacco and cigars. 
Medlars. 

Bottle of insects ; petrified wood. 

Seeds magnolia grandiflora. 

Cabbage weighing 30 pounds; beet 

weighing 27 pounds. 
Apples, Calveit and ru-sset mixed, 
_ Seven cases of insects ; samples sof- 

ghum sugar and siruf) ; varieties of 

paper, fibres, shoes, hats, agrixiultural 

machinery, coins, &c. 
Silk insects, cocoons, &c. 
Sorghum sirup ; samples of com. 
Petroleum from Dunkirk wells. 
Sorghum sirup. 
Corn. 

Silk cocoons and pine fibre. 
Egyptian corn. 

Oil rock from Mecca, 0.; bitumens, &C. 
Nuts,^spices, cotton, &c. 
Native fibre. 

Box lepidoptera ; bottles insects ; skins 

of animals. 
Samples of corn. 
Saltpetre from tobacco. 
Samples of corn. 

Sorghum stalk 17 -feet 7 inches lt>n|^ 
Oregon wheat. • 
Sorghum sugar. 
Petroleum coal. 
Skin of Angora goat. 
.Skins of rats. 

Cocoons , and silk ; colored plntes of 
fruits ; Ervum ervilia plant and seed. 

Album Yilmorin. . 

Samples of corn. 

Wheat, barley and rye. 

Silk reeled from Cynthia cocoons ; arti- 
ficial fuel. 

Native fibre. 

Pine leaf fibre and cloth ; rice paper ; 

pyrethrum for destroying insects, &c. 
Eight specimens emery rock. 
Cotton grown in Nebraska. 
Threiad from China grass.. 
Splendid specimens China grass (BoeH- 

meria nivea,) manufactured by J. 

Wade and Sons, Bradford, !png.land. 
Millet, two varieties,; 
JSIerino wopL 
Eed ochre. 
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Name. 


Eesidence. 


Articles. 


L. Perrot 

F. Eimondton 

B. K. Tully 

Aug^ Herman ...... 

W. N. Byers 
W.H. Richards... - 

Z. Moses 

Gen. Sal gar 

M. Sarti-ado Eoldan 

T. E. Wright 

Bachelder & Cotter 

Clay Crawford 

J. M. Moore 

Hon. J. Bidwell.... 

M. Stabler 


East Eoxboro'', Mass 

Dep't Ag're, Washingtom 

Boston, Mass 

Cape Vincent, N. Y 

Marcellus, N. Y 

Elk Grove, CaL... 

East Cleveland, Ohio 

Corpus Christi, Texas 

Consul General in Austria . 


Yellow ochre. 
Skins of birds and animals. 
Sorghum sugar. 
Skin of Angora goat. 
Insect powder. 
Guano from Patagonia. 
Wheat and oats. 
.China grass manufactured. 
Bird skin. 
Fullers' teasels. 

Pita, fibre of Agave Americana. 

Palm cotton ; palm wool ; sandals from 

fibre of fig. 
Fibre. 

Spanish merino wool. 
Maple sirup. 
Cottonized flax. 

Box California raisins. \ 
Silk and cocoons from Bohemia. 
Oats. 



METEOROLOGY OF 1865. 



BY A, B. GROSH, DEPARTMENT OP AGRICULTURE. 



[Compiled from the monthly reports of nearly two hundred and fifty observers "in m^e'^^Kan 
thirty States and Territories of the Union, made to the Smithsonian Institute though this 
department.] 

The increased and increasing attention of agriculturists to meteorology, as con- 
*nected with the science and art of tilling the soil, is one of the gratifying signs 
of our times, presaging a future of crops more carefully adapted to climate, cir- 
cumstances controlled so as to render harvests more certain, cultivators better 
remunerated, markets more regularly supplied, and the aggregate resources of 
our country greatly and permanently increased. This, with the cordial recep- 
tion given to essays in the annual reports of this department, in which meteoro- 
logical principles and facts are applied to agriculture, requires that those interested 
should have information that will enable them better to understand and apply 
the statements made by those writers. The present volume contains similar 
articles, which, it is believed, will quicken and strengthen a desire to use these 
tables, and to acquire more information in relation to the climatic peculiarities of 
bur widely spread country. 

Nor is this all. Those who are led to acquire information will also, become 
qualified to impart it. There are many subjects on which the common farmer — 
Uliterate though he deem himself or be considered by others--may gather and 
communiaate information valuable to scientific men as well as to his fellow- 
femersv The general expansive and upward activity of mind in agricultural 
^rx>les indicatea a dawn of important discoveriies, to the unfolding of which 
^things old as well as new may be greatly subservient. For instance and illus- 
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tration, the Rev. George A. Leakin, of Baltimore, Maryland, has requested this 
department to call the attention of farmers to well-rem embered seasons remark- 
able for droughts or rain, scanty or abundant harvests, &c., and to communicate 
such facts and dates to this department. To use his own words in the letter 
referied to— - 

"Whiles engaged as hospital chaplain, United States army, I was led to sus- 
pect a greater prevalence of the periodic law than was generally recognized 
Indeed, convinced of its universality, my main design was its extension in1;o a 
realm hitherto unexplored, viz., the mental and moral. In this investigation, 1 
could not fail to discover that 'famines, droughts, and abundant harvests, 
apparently fortuitous, were reducible to a sure recurrence, and that when the 
same observations were applied to them as to life insurance, we might guard 
against harvest failures with equal advantage." 

This is already done in Great Britain. At least the " Royal Farmers' Insur 
ance Company," in London, advertises to "insure wheat, barley, oats, peas 
beans, rye, turnips, clover, &c., against loss by hail-storms, at moderate rates." 
Mr. Leakin continues — . 

"Did my limited observation present no fact, I could no more doubt the con- 
nexion of periodicity with the field of agriculture, than the existence of gravi- 
tation in some unexplored island; but I have it in my power to send you the 
following extract of an official report made to our State Superintendent of Edu- 
cation on the statistics of Montgomery county, Maryland : 

" * The climate, though variable, is healthy, and the seasons favorable for 
agricultural purposes. Four remarkable droughts have occurred within the past 
century : the first in the summer of 1806, the second in the summer of 1822, 
the third in the summer of 1838, the fourth in the summer of 1854 — an exact 
period of sixteen years interval. Whether the same phenomenon will occur in 
1870, remains to be seen.' " 

"I have been further informed, by a gentleman of the highest official author- 
ity, that 'in parts of Illinois, every seven years is marked by drought.' 

" Strikingly coincident with the above is the following: ' The Paris Consti- 
tution nel gives a list of the famines and periods of scarcity in France during the 
last three centuries, from which it appears that in general one year of want has 
occurred for every six years of plenty. These statistics are true in the main 
of other countries besides France. In England, where the cultivation is more 
thorough, the periods of scarcity are less frequent. In Poland, the Ukraine and 
the Danubian provinces, where farming is the rudest, they occur more often/ 
It is plainly owing to some law of nature, yet undiscovered, that tUese unfruitful 
seasons take place at comparatively regular periods. They are probably the 
means of recuperating the soil. In this event the average production may be 
greater, notwithstanding the scarcity, than if there had been no bad crops. It 
is within the memory of all that the summer of 1854 witnessed an excessive 
drought. Shrewd agriculturists suggested, even then, that the parched condi- 
tion of the ground would bring to the surface the salts which pervaded the lower 
soil, and of which the top had been exhausted by successive crops ; and they 
foretold in consequence an enormous harvest for 185^. Whether the theory 
was correct or not, it is a fact that the result verified the prediction.' " 

Now, Mr. Leakin, and the writers quoted by him, may or may not be cor- 
rect—and the few instances given in proof are insufficient to establish their 
theory, and would, prove a variable periodicity for different localities — yet the 
furnishing of the information requested, if it does no more, would refute the idea, 
and turn the minds now engaged in its support to some more profitable, because 
successful, labor. Even failure is often the precedent to great success. But if 
acts should be collected sufficient to unfold the existence of such a law for large 
sections of country, what an immense gain — what a valuable saving of time, 
labor, and crops — would result to the farmers and the nation. 



METEOEOLOGT OP 1865, 



573 



Bilt tlie above is given merely as an illustration, to show how valuable may 
be the most commonplace contributions of facts, such as can be made by any 
one who can write, to the interests of science. It needs only that the facts b^ 
well and truly remembered, with dates and attendant circumstances, and be 
plainly and fully stated with their details, and they become mighty to the build- 
ing up or pulling^ down of the mere theories and speculations of the philosopher. 
The observant farmer has it, therefore, in his power to furnish the foundation 
-stones and to build up the substructure of agricultural science in all its branches, 
as his skill and labor furnish the materials on which rest all the interests and 
prosperity, the wealth and resources of the community. And as he is to profit, 
finally, by the labors of men of science, as he profits by the manufactures and 
commerce of the nation, it is his duty to do good in return, and communicate 
all aid in his power. ' : 

But to return to our tables. It is to be deplored that many important sec- 
tions of States, and eveil whole States and Territories, have no reporting observ- 
ers, and that even many of the reports regularly made do not furnish more 
details. But it is hoped that in time individuals may arise in all these places, 
who will willingly labor to gather and report facts to the Smithsonian Institution, 
from whose stores thus accumulated through long years, science may gather 
materials with which to build up systems that will bless mankind. 

We have omitted the tables of averages this year. Those for several pre- 
vious years have been frequently given in the annual and monthly reports of 
the department. Those for 1865 can readily be ascertained by adding the 
mean temperatures and rain-Ml of a State or Territory, and dividing the total 
by the number of stations to which they belong. We have also condensed the 
tables by giving the ^ observations of two months in each table f though this 
reluctantly compelled us to omit the names of the highly, esteemed observers 
who furnished the information. Their names, however, are given in previous 
years and in many of the monthly reports. In some cases where two reports 
are furnished from the same locality, we have given that only which gave the 
fullest details. 

The department respectfully solicits information of any errors or omissions in 
this or former reports, that they may be corrected before any further use of 
these tables. 

All the observations, with slight or occasional exceptions, were made daily, 
at the hours of 7 a. m. and 2 and 9 p. m.; and the same hours are recom- 
mended to all for the sak© of uniformity. 
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Places in States and 
Territories. 



Date. 



Max. 
temp. 



Min, 

temp. 



Mean 
temp. 



Max. 

temp, 



Date. 



Min. 

temp. 



MAINE. 

Steuben 

Lee 

West Waterville. . . 

Gardiner 

Lisbon 

Cornisli ^ 

Ctirnisliville .. 

NEW HAMPSHIRE. 

Stratford . .... 

Shelbnrne 

Barnstead 

Claremont. 

Do ....... ... 

■V&RMONT. 



Lunenbnrg . , 
Graftsbury . . 
Middlebury., 



10,13 
13 

6, 10, 14 
14 
7 
7 



6,14 
13 
6 
6 
13 



6, 10, 23 
14 
13 



MASSACHUSETTS. 



Sandwich 

Topsfield....... 

Newbury....... 

New Bedford . . . 

Worcester 

Mendon 

Baldwinsville..- 

Amberst 

Springfield 

Westfield 

Richmond 

William's College.. 

COJfNECTICUT. 



Pomfret 

Columbia.-..,. 
Middletown . . 
Colebrook 



7 

6 
6 
7 

6, 31 
31 

6, 14, 31 



36 
34 
35 
34 
35 
39 
50 



ICEW YORK. 



Moriches 

South Hartford.. - 
Pishkill Landing- . 

Garrison's 

Deaf and Dumb Inst 
Columbia College. 
St. Xavier's College 

Flatbush 

Newljurgh 



Gouvemeur 

Clinton 

South Trenton . 

Oneida 

Cazenovia 

Theresa 

Depauville 

Oswego 

Palermo........ 

Baldwinsville . . . 
Skaneateles 

Auburn 

Nichols. 

Palmyra 

Geneva 

Rochester Univ.. 



6, 31 
6, 14 
10 



10 
6, 23 
14 
14 
31 
10 
10 
10 
14 



6 

13, 23 



6 
13 

6 
10 

6, 13 
6 

6, 22 
22 
6 
13 
'22 
13 
22 



17 
16,18 
18 



.12 
—20 
—13 

-22 
—20 
— 6 



—18 
—18 
— 2 
-16 
—12 



—25 
—12 
—16 



— 3 
4 
4 
0 

— 7 



16.1 
13.5 
14.7 
15.3 
14.7 
15.6 
16. 6 



10.7 
16.8 
19.5 
16.3 
16.5 



14.8 

11.3 
14.9 



23.6 
25.8 
19.9 
23.3 
21.2 
19.2 
13.7 



19 
19, 29 
28 
18 



19 
19 
19, 28 



19 
18 
21 
8, 20 
28 
8, 28 
8,28 
19 

18,20,21, 
25, 26, 
27, 28 
18 
8 

19, 26 

8 
8 
18 
18 



28 
27 
8,16 
28 

8, la 



— 5 

— 4 

— 5 



2 
0 

— 4 

— 5 



19.5 
18.6 
17.7 
17.3 



19.2 
23.\7 
21.7 
15.9 



26.3 
17.1 
18.5 
•19. 0 
26.6 
22.8 
24.6 
22.9 
23.9 



13.3 
20.9 



20.7 
16.0 
12.8 
16.3 
20.1 
15.1 
18.3 
17. 2 
18.4 
17.3 
24.7 
20.3 
20.6 



In. 
4. 44 
4. 05 
4. 90 
3. 10 

2. 68 

3. 93 
3. 72 



3.00 
2. 42 
2. 70 



3.35 
2. 65 
2. 15 



6. 60 
3. 82 



5.18 
3. 92 



4. 02 



3.23 
3. 28 
5. 45 



3. 55 



4.16 



6. 07 
2. 60 
2.82 

2. 46 

3. 41 



1. 48 

2. 42 
5. 70 

3. 80 
5. 70 
L 13 
3. 60 
3. 95 
3.40 
L 80 



23, 26 

23 
26 
23, 26 
26 
23 
23 



2. 54 
2.83 



27 



13 
13 
11, 13 



3 

12 
12 
13 
13 
12, 13 



14 

12 

3, 13, 15 
13 
14 



51 



13 



13 



13, 14 
13 
13 
13 
13 
13 



13 
13 
13 
13 
13 
14 
14, 15 
13 
14 



— 7 ■ 
-20 
—12 
—14 



1 

-10 
-11 



-20 
-12 
- 8 



9 
13 
3 
6 
2 
3 

-13 
- 1 
0 
1 



o 

— 3 
9 
5 
4 
5 



-29 
-16 



-28 
-27 
-31 



-11 
-22 
-11 
-14 
-16 
-16 
6 
0 

- 2 



METEOE0LO€!:Y OF 1805. 
Meteorology of 1 865— Gontinued. 



Hacea in States and 
Tea:xitories. 



NEW TdRK— Con'd. 



Rocliester . . 

Buffalo 

Jamestown . 



NEW JERSEY, 



Paterson ■.. 

Newark 

New Brunswick . 

Burlington 

Progress 

Mount Holly 

Moorestown 

Paddonfield 

Grreenwich 



PENNSYLVANIA. 



Fallsington 

PMladelphia 

Germantown . 

Mooreland 

Dyberry .... 

Nazareth , 

North Whitehall. 
Silver Spring.... 

Mount Joy 

Harriaburg 

Lewisburg 

Tioga 

Gettysburg. .. 

Pennsville 

•Connellsville 

Canonsburg , 



DELAWARE. 



WilmingtoA 

MARYLAND. 



Woodlawn . 
Annapolis - . 
St, Inigoes . 
Sykesville. . 



SOUTH CAROLINA. 



BeaufoTt 

Kiltba Head., 



TEXAS. 

Anstia 

MISSISSIPPI. 

Natchez 

TENNESSEE; 

CJarfcsville 

KENTUCKY. 

Louisville 

Chileeburg 

Danville 



Saybrook .. 
AustinbuFg . 



Date. 



10 
10 
31 
10 
10 
13 
22, 31 
13 
13 
13 
23 
6 
13 
5,6 
22 
9, 23 



3,5 



Max, 
temp. 



Deg. 
42 
37 
41 



53 



73 



68 



53 



Date. 



8, 18 
18 
20 



19 
19 
19 
19, 28 
19 
19 
28 
19 
5 



5, 19, 28 
28 
28 
19 
18, 19 
28 
19 
26 



28 
5,8 



24, 25 



27 



2S 
28 
1, 28 



18,20 
20 



Min. 
temp. 



4 

— 6 

— 9 



—11 
3 

— 4 
4 
4 
0 
6 

— 1 
7 



— 1 

— 1 



Mean 
temp. 



Beg, 
21.1 
20.4 
17.2 



22.3 
23.2 
22.3 
24.3 
23.0 
25.4 
24.8 
25.8 
26.4 



25.0 
26,5 



29.2 
13.9 
21.6 
22.0 
23.3 
24.9 
25.0 
19.4 
19.3 
21.0 
18.5 
20.9 



26.9 



29.4 
32.1 
22.1 



42.4 
44.5 



44.7 



31.4 



25.8 
'29" 2 



19.6 
18.5 



In. 
2.83 
4.31 



4.89 
4. 09 



4.. 15 
4.05 



3. 60 
3. 81 



3. 10 
3. 60 



3. 15 
4. 15 
4. 73 
2.36 
4. 24 
3. 24 



4. 68 
3. 40 
3. 50 



4. 76 
3. 63 



3.12 



8.05 



2. 38 



3. 41 
3. 65 
4. 12 



FEBRUARY. 



Date. 



26 
17 
26 
26 
23 
26 
23,26 
26 
27 
23 
26 
27 
23 
21 
21 



26 



26 



27 
4,5 



16 



3, 17 



20,21 



Max. 
temp. 



Deg. 
50 
46 
53 



80 



75 



13 
13 
13, 14 
13 
13 
13 



10, 13 
10 



10 



Min. 
temp. 



Mean 
temp. • 



Beg. 
— 2 
—11 
—22 



Beg. 
26.8 
20.4 
24.1 



29.3 
29.4 
28.6 
30.! 
29.1 
31.6 



31.2 
32.2 



30.7 
32.4 



29.5 
21.9 



24 
27 



20 



16 
12 
15 



28.1 
28.3 
29.! 
29.5 
23.4 
25.0 
27.9 
25.0 
28.6 
28.2 



31.1 



.31.5 
37.2 
27.6 



48.3 
49.7 



52.3 



38.4 
36.8 
39.4 



24.7 
2i.G 
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AGEICULTUEAL REPORT. 
Meteorology of 1S65 — Continued. 



Places in States and 
Territories. 



FEBRUARY. 



OHIO— Continued. 

New Lisbon 

Ea.'it Fairtield 

Steubenville , 

"SYelsbficld 

Milneraville 

Cleveland j 

Wooster j 

Smithyilie ! 

_ Kelley'.s Mand-.- 
' Nor walk 

Westerville 

Kingston 

Portsmouth 

Toledo 

Marion 

Urban a Univeriii ry . 

Hillsborough 

Eipley 

Bethel 

Farmers' Colleg'O- 

College I-Iill 

Cincinnati 

MICHIGAN. 



Pontiac 

Monroe 

State Agr. Colleg 

INDIANA. 



Vevay 

Pennville 

Spicelnnd 

Madison 

New Albany 

South Bend 

Indianapolis 

Rensselaer 

Bloomingdale... 
New Harmony. . 

HLINOIS. 



Chicago 

Kiley 

Sandwich 

Ottawa 

Winnebago. . . . 

Wyanet 

Tiskilwa 

Elmira 

Hennepin 

Peoria 

Pekin 

Springfield 

Waverly , 

Galesburg , 

Manchester , 

Augusta 



5, 2-2 



WISCONSIN. 

Manitowoc 

Milwaukee 

Green Bay , 

Geneva 

Delaware 

Waupacca 

Embarrass 

BaraJ)0O 

BdQit. 



21 
9, 20, 2i 
9 
30 
20 
12, 20 
20 
12 
12, i!0 
20 



21 
21 
5, 20 
21 
20, 21 
21 
31 
20 



Idax. 
teu]p. 


-p. 


Min. 

temp 


j\[ean 
ieuip. 


0 t, ^ 
fl 2^ S 

■5 s s 


LJate. 


]\Irix. 
lemi) 


Date. 


1 r.iin. 
1 temp 

1 


S 0 sT 
Mean ^ | 
temp. 1 2 g 


Dcg. 






Dcg. 


In. 












i In. 


4;i 


8 19 





19. 7 


3. 50 


26 


48 






28.3 


; 1.48 


.j9 


' 19 




20. 2 


2, 88 














42 




b 

1 


23.3 














41 


118,25,27 


20. 2 


3. 57 


22 


IH 


j3 


— G 


26. 8 


, 2. 


4^6 


20 


—14 


19. 7 


2. (;3 


25 


59 


13 


—10 


28. 0 


1 0. 75 


43 


19 


3 


23. 2 


1.77 


22 


50 


13 




29. 1 


i 1. 4^5 


42 


If) 


—10 


29. 1 




2 L 


50 


]3 


— ] 0 


28. 4 




48 


18, 3 9 


—10 


20. 5 




2L 


4{) 


L3 


1 —JO 


28. 3 




42 


25, 2() 




23. 2 


'i."27" 




Ai] 


13 


8 


28. 7 


'i.'53 


45 


19 


0 


21. 7 


1. 17 


21 




13 


— G 


29. 0 


1 1. 40 




18, 25 


— 3 




1 . 80 




54 


] .3 


;j 


29. 0 


; 1. 30 




'30 


1 


,3. 2 


.3.51 


■21 




13 


G 


33. 3 


) 1.52 


44 


28 


6 


-6. 3 


3.70 




53 


13 


12 


35. 7 


i 2. 42 














50 


13 


4 


29,1 


1 1." 6"9 






























48 


13 


— 4 






42 


1, 18 


— 5 


20. 0 


1. 55 


25 


50 


13 


0 


30. 1 


1 1. D7 


■'A 


25 




23. 6 


3. i9 




49 


13 


7 


31. 4 


; 2. .36 


49 








4. 27 


21 


61 


13 


14 


34. 1 


1 4. 51 


43 


25' 


— 1 


'21." 4 


1 . 29 


2 ] 22 




13 


8 


31. 2 


! 2. 58 


40 


28 


0 


22. 5 


4. 1 3 


21,' 25 


55 


13 


8 


33. 0 




43 


25 28 




0 i 








] '-l 


10 


33. 6 


! S!i 


40 


28 




2 t. / 


0' 1" 


21, 25 


01 


13 


12 


sk" 2 


i 2.43 


41 


20 


0 


21. 1 




00 


48 


13 


— 9 


26. '2 




44 


11 


0 


23. 7 




22 


54 


12 


3 


29. 7 


0.26 


39 


27 


1 


2i. 1 


6.' 65 


21 


44 


13 


— 1 


26. 8 


1.76 


45 


28 


— 4 


2G. 3 




21 


63 


13 


14 


37. 5 




48 


1 


—11 


20.1 




21 


58 


12, 13 


8 


30. G 














21, 22 
21 


5;> 


9 


15 


32. 5 


2. 40 


'"ai 




.[ 


'2(13' 


4. 25 


G2 


13 


20 


3;). 3 


5. 50 


48 


27, 28 




2.-). 4 


2. i-0 


2!) 


(;4 


13 


17 


39. 1 


1. 50 


Ai 


2t) 


f, 


21. 0 


J . 95 


21 


51 


12 


9 


30. 8 




45 


18 


,^ 


22. 2 


1. 72 


21 


59 


12 


IS 


34.7 


2.04 


46' 


2() 


4 


21. 0 


1. 05 


21 




9 


11 


31.0 


3. 28 


48 


28 




33. 4 




21 


04 


f) 


14 


34. 8 




48 


23 


(J 


28.' 4 


'2.'i6" 


21,25 


05 


13 


20 


38.4 


"'2.' 82 


44 


26 


— 8 


18.5 




21 


46 


9 


8 


24.7 




40 


18 


—15 


J7. 8 


0. 60 


21 


48 


12 


5 


28.4 


5. 39 


51 


25, 2G 




2<J. (5 


0. 25 


21 


5G 




11 


32. 7 


3.50 


44 


25 


— 8 


21, 6 


0.45 


21 


54 


12 


12 


29- 3 


3.99 


38 


18 




17. 4 


0. 27 


21 


46 




5 


28.3 


3. 25 


44 


18 


—11 


20.2 


0. 30 


21 


54 


12 


8 


30.8 


3.40 


42 


25, 27, 28 


0 


22. 5 




21 


53 


9 


13 


31.9 




47 






21. 4 


0. 31 






42 


19 


— 10 


23. 0 


3 


48 


12 


8 


29.0 




48 


26 






U. 22 


21 


5G 


9 12 


14 


34, 6 


4,01 












21 


57 


y 


10 


33. 0 


4,82 


50 


26 




'^7 0 






62 




15 


36. 8 


45 


26 




23. 7 


0. 20 


20, 21^25 


5.3 


9 


8 


32. 8 


"'5." 85 


41 


25, 26 





21. 0 


0. ,30 


21 


46 


12 


10 


30.5 


2.72 


51 


26 




25. 1 


0. 25 


21 


60 


9 


14 


35,9 


5.23 


48 


26 


7 


22. 1 


0. 15 


20 


49. 


9 


11 


31.7 


2. 82 


41 


18, 25, 26 


— 4 


20.6 


0.27 


21 


43 


12 


4 


28.4 


2. 05 


43 


25 


— 7 


19.4 


0. 22 


21 


42 


12 


5 


27.7 


3.58 


37 


.18 


—11 


15. 3 


0. 61 


21 


42 


12 


3 


25. 1 


1, 93 


40 


25 


—10 


17.5 


0. 30 


3 


42 


12 


4 


27.0 




38 


18 


—13 


16.6 


0. 17 


21 


49 


12 


4 


27. 1 


2.33 


40 


18 


—13 


16.6 


0. 50 














38 


18 


22 


15. 5 1 


1. 00 


1 


40 


12 


— 5 


25.3 


1 


42 


18 


—10 




0.48 


3,18, 


42 


12 


6 


29. 1 










20,3 j 




20, 21 






















21 


47 


12 


4 


27.3 


1. 17 
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Places in States and 
Territories. 



Hate. I 



Max. 



I temp, 



Min. 

temp, 



Mean 
temp. 



w O ^i. 



FEBRUARY. 



Max. 

temp, 



Min. I Mean 
temp. I temp. 



MINNESOTA. 



Beaver Bay.. 
St. Paul 
Minneapolis . 
NewUlm 



IOWA. 



Lyons 

Dubuque 

Muscatine 

Fort Madison . . 

Monticello 

Guttenberg 

Mount Vernon . 

Iowa City 

Independence. - 

Waterloo 

Iowa Falls 

Algous 



20 
12, 14 

20 



20 
12 20 



12 
12 
12 
12, 20 
12 



MISSOURI. 

St. Louis University 

Allenton 

Atliens 

Canton 

Harrisouville . . . 
Easton 



20 



KANSAS. 

Olntha - - - - 

Agricultural College 
Fort Riley 

NEBRASKA. 

Elkhorn 

Belie vue 

Nursery Hill 

UTAH. 

Great Salt LakeCity 
St. George 



12 
4, 19,31 
12, 19 



WASHINGTON, 

Neeah Bay , 

CALIFORNIA. 

San Francisco 

Sacramento 

Meadow Valley 



Deg. 



Deg. 



Deg. 



18, 25 
18 
18 



—17 

—21 
—18 



13.7 
13.0 
13.3 



18. 3 
15.3 
18.9 



0.66 
0. 75 
0.40 



0. 50 
0. 24 
0.46 



14.1 
16.7 



0. 29 
0. 09 



18, 26 
23 
18 

24, 26 



20.5 
17.9 
24.4 
16.9 
15.3 



0. 30 
0. 25 



C.16 
0.60 



26 
23 
26, 28 



21.9 
25.5 
22.8 



21.6 

27.5 
29.7 



21.2 
23.2 
22.4 



24.0 
42.0 



0. 14 
0. 45 
0. 13 



0.53 
0.33 



0.13 
0. 30 



1.22 
2. 40 



48.7 
34." 6" 



3, 16, 
20, 



Deg. 
39 
44 
43 
43 



9, 12 

12 
12 
9,12 
12 



Deg. 
—11 

— 3 
_ 7 

— 6 



2 
2 

2, 20 



5 
5,9 
9 

19 
19 
5 



5,7 
7 



17 



10 



48 



28 



21 
4 

3, 22, 26 



24 



35 48.2 i 0.99 
38 i 49. 1 i 0. .33 
11 I 31.6 I 4.45 



MAINE. 

Steuben 

Lee 

West Watery ille 

Gardiner 

Lisbon 

Cornji-b . 

Cornishyille 



NEW HAMPSHIRE. 

Exeter 

Stratford 



7 

6 
7 
7 

6,7 
6, 12 
12 



.33.3 
31.7 
33. 5 
34.8 



33. 1 
33. 1 



4. 97 

6. 00 
4.50 

5. ;i9 
5. 08 
5. J 8 
4.52 



37,8 ^ 

31. 5 I 4.69 



29 41.1 i 5.40 

21 40. 4 i 4. 50 

,30 I 44.5 4.40 

31 I 44.9 ^ 4.43 



28 i 
32 i 



23 i 39.7 1 3.24 



37 I 
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Places in States and 
Territories. 



N.HAMPSHIRE— C'd. 



Shellburne . , 
Barnstead . , 
Claremont. , 
Do 



Ltffienbttrg . 
Craftsbnry . , 
Middlebliry., 



MASSACHUSETTS. 



Sandwich ...... 

TopBfield.. 

Greorgetown .... 

Newbury. 

New Bedford... 
State Lunatic Hosp'l 

Mendon 

Baldwinsville .... 
Amherst . ... .... 

Springfield 

Westfield. 

liichmond ........ 

Williams' College . 

CONNECTICUT. 



Pomfret 

Columbia . . . 
Middletown . 
Colebrook . . . 



Date. 



NEW YORK. 



Moriches 

South Hartford . . 

Fort Ann 

Fishkili Landing. 

Garrison's 

Deaf and Dunab Inst 
Columbia College.. 
St. Xavier's College 

Flatbush. 

Newburgh 

Gouverneur 

Clinton 

South Trenton 

Cazenovia... 

Oneida 

Sherburne 

Theresa 

Depauville 

Oswego - 

Palermo. 

Baldwinsville . ..... 

Skaneateles ... 

Auburn 

Nichols i 

Palmyra 

Geneva 

Rochester Univer'y. 

Do 

Warsaw 

Buffalo 

% Jamestown 



NEW JERSEY. 



Paterson .... 

Newark 

New Brunswick . 



16 
20, 30 
21 
29 



21,22 
30 
21 



8 

16,20,22 
17 

21 
21 
21 
21 
21 
21 
21 
21 
16 
16 
21 
21 
21 
21 



Max. 
temp. 



Deg. 
bl 
56 
59 
59 



7 

12, 13 
6 



12 
12 
12 
12 
12 
6, 12 
6 
12 
6 
6 
6 
12 
12 



6,12 
6, 12 
6 
6 



12 
12 
12 
12 
12 

10,11, 12 

12 
12 
12 
12 
12 
12 
5 



6,11 
6 
7 



Min, 
temp. 



Beg. 

— 2^ 

10 
10 



18 
23 
15 
14 
19 
18> 
16 
10 
13 
14 
14 
10 



Mean 
temp, 



Deg. 
34.3 
•36.2 
35.5 
36.0 



49.9 
30.2 
36.1 



40. 4 
40.9 
36.9 
37.8 
39.8 
39.2 
39.2 
32. 5 
37.1 
38.0 
38. 4, 
37. 0 
36.7 



35.4 
41.5 
41.0 
36.3 



44.6 

39. € 
43.9 
40.4 
40.3 
45.6 
41.6 
43.3 
42.4 
43.1 
34.0 
40.1 
32.5 
37; 7 
35.5 
36.6 
33.9 



36.0 
33.6 
35.4 
35.5 
36.6 
39.9 
40.7 
37.6 
36.8 
35.8 

m4 

36.1 
38.1 



42.8 
43.2 
43.7 



=1^ 

S S DO 



In. 
*4"78 
3^35 



5.98 
3. 13 
3.95 



4.95 
4. 



4.70 
4.72 



3. 62 
5. 98 
5. 07 
6. 29 
7.79 
5.29 



5.25 
4.* 75 



7. 31 

6.08 
4.17 
4.56 
6.40 
8. 32 
3.81 

3."^7 

1. 90 

2. 84 
2.32 
6. 35 
2:96 
2. 82 

3. " 66 



4.86 
4.70 



2. 05 
3. 17 
3. 17 
2.47 
4.96 
3. 80 



7.36 
4. 89 



27 
27,28 
27 
27 



27,28 
26, 27 
27 



19,26,29 
28 
28 
28 
19 
27 
27 
28 
27 
27 
"27 
28 



Max, 
temp. 



19 
27 
27 
27, 28 
27 
28 
27 
27 
37 
28 
26 



28, 29 
■ 26 
26 
'27 
26 
6 
26 
26 
26 
26 
. 26 
26, 27 
26 
6,26 
26 
26 
26 
28 
26 



Deg. 
74 

. 72 
74 
76 



Date. 



Min. 
temp. 



Deg. 
21 
33 
^6 
26 



2,9 



4" 
4 
4 
4 

9 ; 
4 

24 
9 



21 
2 



20 
25 
28 



30 
37 
34 
35 
36 
32 
33 
28 
33 
27 
34 
■ 27 



Me^n 
temp. ■ 



Deg. 
43. 1 
47.6 
45.9 
47.6 



.41.0 
39.4 
46.7 



49.2 
50.2 
48.4 
49.2 
49.6 
50.3 
50.2 
45. 6 
49.0 
48.4 
48.9 
46.8 



3 
16 
23 
3,9 
3 
17 
9 
9 
3 
8 

9, 24 



2, 8, 9, 22 



8, 9, 17 
9 
9 
9 
9 
9 

2, 3, 16 
3 



8, 9, 17 

2 



17 



31 
33 
35 



37 

34 
39 
34 
33 
40 
36 
36 
36 
37 
27 



48.6 
51.5 
51.8 
46.5 



53. 1 
51.1 
54.9 
51. 2 
52.6 
54.5 
52.1 
51. 3 
50.8 
51.1 
44. 8 



28 

28" 

30 

28 

29 

27 

29 

27 

28 

30 

32 

30 

32 

30 

30 

32 

30 



37 
35 



40.1 
47.0 
4&6 
47.5 
45. 2 
46.2 
45.1 
45. 2- 
45.6 
45.9 
52.1 
38,7 
49.9 
47.4 
47.9 
48.4: 
46.3 
44.6. 
48.0 



53.4 
53.0 



METEOEOLOGt OF 1865. 
Meteorology of 1865-^Contiriued. 



579 



Places in States and 
Territories. 



Date. 



Max. 

temp, 



IVfin. 

temp, 



Mean 
temp. 



Date. 



Max. 
temp. 



Date. 



Min. Mean 
temp. temp. 



NEW JERSEY— 

Continued. 



Burlington . . . 

Progress 

Moorestown . . 
Mount Holly , 

Seaville 

Haddonfield . . 
Greenwich . . . 



16, 21 
16 



6,11 
11 



Beg. 
22 
22 



Tfeg. 
41.2 
45.0 



PENNSYLVANIA. 



Fallsington 

Philadelphia 

Germantown 

Moorelan(L.„-*-i:-c^': 

' Dyberr^."^ 

Nazareth 

North Whitehall. 

Mount Joy 

Harrisburg 

Lewisburg 

Tioga 

Fleming 

Pennsville 

Connellsville 

Canonsburg 



46.2 
45.3 
46.2 
46.0 



45.7 
46. 9 



44.6 
34.9 
43.5 
43.1 



6,11 
6 
6 



45.2 
4L2 
40.2 



DELAWARE. 

Wilmington 

MARYLAND. 



Woodlawn . 
Annapolis - . 
St. Inigoes - 
Sykesville-. 



21 
16 
21 
20, 21 



74 



WEST VIRGINLA. 

Ashland 



SOUTH CAROLINA. 



Beaufort 

Hilton Head-, 



TEXAS. 

Austin 

MISSISSIPPL 
Natchez 

TENNESSEE. 

Clarksville . 

KENTUCKY. 



Louisville .. 
Chilesburg . 
Danville . . . 



3, 23 
22 



20 



2, 7, 18 



80 



10 



Say brook . . . 
Austinburg. . 
New Lisbon. 



East Fairfield . 
Welshfield .... 



19 



15 
15, 20 
15, 20 



20 
20 

14, 20. 

28, 29 
20 
20 



5, 10, 12 
5 
10 

10 
10 



21 



20 



22 



16 



38.6 
44.8 
42.8 



47.1 



46.0 
47.3 
48.7 
43.4 



58.2 
58.1 



57.3 



50.9 



49.5 
50." 8 ' 



38.2 
37.9 
4L4 



In. 
4. 40 
3. 42 



27, 28 



76 



Beg. 



5.20 
4. 17 
4. 31 



60 



4. 99 



5.78 
6. 47 
5. 30 



6.24 

s.'io" 



7. 70 



6. 10 
6. 58 



25 
28 
27 
.27, 28 
27 



28 
27, 28 
27 
26 
28 
26, 27 
26, 27 
28 
27 
27 
27 
28 
6 
21 
21 



27,28 



27 
27 
22, 26 
26, 27 



7. 11 

6. 83 



8. 40 



7. 98 



7. 86 

5. 88 

6. 00 



18, 20, 30 



3, 17, 30 



18, 19, 
20, 29 



4, 26, 27 
20 
20 



3. 15 
5. 44 



11 41. 8 5. 56 
8 39. 6 [ 5. 36 



27 



2 
18 
3 

10, 23 

3 
17 

9 
23 

9 
14 
17 

1 

2, 17 



10, 23 
17 
23 
6,10 



83 



6, 21 75 
21, 26, 27 75 
20 



21, 22 



25 



9, 23 



8, 23 

8 
22 



16 

2, 7, 8, 9 
17 



43 



77 I 8 1 



Beg. 
52.7 



55.1 
54.8 
54. 7 
54. 4 
55.2 



54.0 
55.9 



53.1 
44.6 
53.2 
52.7 
57.5 
55.7 
52.1 
50.7 
.52.5 
47.1 
53.6 
5L3 



55.5 
56.8 
59.4 
53.4 



66. c 



64.3 



58.7 



56.6 
56.8 
5S.9 



48.1 
44.7 
52.5 



49.3 



3. 97 
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Places in States and 
Territories. 



OHIO— Continued. 



Milnorsville . . 

Cleveland 

Wooster 

Galiipoiis.... . 



Kelley's Island ... 

Nor walk 

Westerville 

Kingston 

Portsmouth 

Toledo 

Marion , 

Urbana University 

Hillsborough 

Eipley 

Bethel 

Cincinnati , 

Farmers' College... 
College Hill 



MICHIGAN. 



Pontiac 

Monroe 

State Agr. College 
^Homestead 



INDIANA. 



Vevay 

Pennville..^... 

E^hmond 

New Castle 

Spiceland 

Madison ...... 

New Albany. 

South Bend 

Indianapolis . .. 

'Eensselaer 

New Harmony. 

ILLINOIS. 



Chicago 

Riley 

Sandwich... 

Ottawa 

Winnebago. 
Wyanet . . . . , 
Tiskilwa . . . 

Elmira 

Hennepin . . 

Peoria 

Pekin 

Springfield . 



Waverly 

Murrayville . 
G-alesburg . . 
Augusta 



WISCONSIN. 



Manitowoc . 
Milwaukee . 
Green Bay . 

Geneva 

Delavan 

Waupacca . . 
Embarrass . . 
Rocky Run. 
Baraboo. . .. 
Beioit 



20 
20 
20 
20 
20 
20 
20 
20 
20 
15, 20 
15 
15 
15 
15 



20 
20 
15, 20 
18 
21 
20 
.20 
20 



20, 31 
31 
31 
20 
31 
19 

19, 31 
19 
19 
31 
20 
17, 20, 
31 

19, 20 

19, 20 
19 
19 



30 

28, 31 
20, 31 

20 
20 
30 

29, 30 
30 
3U 
31 



Max. 
temp. 



Deg. 
75 
74 
72 



10, 12 
10 
10 
12 



Min. 

temp. 



Deg. 
10 
13 



10 
10 
10 

9 
10 
10 
10 

9 
10 
10 
10 
10 

9,10 



Mean 
temp. 



Deg. 
43.0 
41.6 
41.2 



38.9 
42.1 
45.2 
47.4 
47. 0 
40.2 
42.1 
43.4 
44,0 
49. 1 
40.6 
47. 3 
45.2 
44.9 



36.3 



48.8 
44.4 



42.0 

43.8 
50.2 
46.3 
38.0 
43.6 
39.2 
48.2 



32.9 
32.8 
37.9 
36.5 
32.7 
36.0 
39'. 5 
37.0 
31.0 
40.5 
40.1 
45.2 

41.3 



35.1 
38.2 



31.1 
31.8 
27.8 
32.5 
32. 0 
29.7 
27.5 
30.7 
33.6 
32.1 



.5 ^ 

■ass 

P5 



In. 
4. 38 
2. 62 



2. 04 
2. 15 

3. 73 

4. 00 
6.15 
1. 75 



4. 68 
4. 87 
7. 32 
4. 01 
4. 40 
6. 25 
5. 13 



Pate. 



3.13 

2. 79 

3. 66 



4. 82 



6. 33 
6. 20 
12. 00 
3. 15 
3. 30 



3.78 
4. 93 



4. 60 
3. 82 
3. 15 
3. 58 
3. 13 



2. 31 



3. 57 
3. 74 



3.52 
4. 02 



3. 12 

3. 19 
2. 57 



3.56 



21 
26 
21 
2L 

21 
26 
26 
20 
21 
20 
20, 27 
27 
20 
19 

19, 20, 21 
20 
20, 27 
20 



21, 25, 26 
26 
20 
25 



Max. 
temp. 



Date. 



Min. 
temp. 



17, 24, 2i 
17 



17 
25 
17, 25 

5, 25 
17 

4, 25 
19 
19 
19 

19 
19, 26 
17 
19 



14 

5, 24, 25 
25 



Deg. 
82 
79 
77 
81 

69 
78 
74 
80 
77 
72 
76 
78 
75 
64 
80 
81 
76 



70 
75 
71 
73 



82 
83 
75 



2, 8, 



23 



8, 23 
8 
23 



Deg. 

27 
27 
33 
38 

31 

29 
33 
34 
38 
29 
30 
30 
31 
37 
32 
34 
32 
30 



30 
26 
19 



34 
24 



79 



80 
77 
80 
74 
83 



70 
72 



23 
9 
8 



37 
25 
25 
16 
37 



15 
13 



77 

75 
74 

70 
76 
60 
75 
80 



81 
80 
74 
81 



68 
71 
74 



21 
14 
15 
18 
19 
2 
22 
22 
32 

27 
24 
20 
23 



18 
16 
13 



71 
75 
76 



17 
15 
16 



75 
73 I 



20 
19 
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Places in States and 
Territories. 



Date. 



Max. 
temp. 



MINNESOTA. 



Beaver Bay.. 

Afton 

St. Paul 

Minneapolis.. 
NewUlm 



IOWA. 

Lyons 

Dubuque. 

Muscatine 

I'ort Madison . . 

Monticello 

Gruttenberg 

Mount Vernon . 

Iowa City 

Independence. . 

Waterloo . . 

Iowa Falls 



Algona.. 



MISSOURI. 

St. Louis University 

St. Louis 

Allenton 

Athens 

Canton 

Harrisonville . . . 



KANSAS. 



Olatha 

Agricultural College 
Fort Riley 



21,22 



NEBRASKA. 



Elkhorn.. 

Belle vue 

Nursery HiU. 



Great SaltLakeCity 
St. Oeorge.. 



CALIFORNIA. 

San Francisco . . . 

Sacramento 

Monterey 

Meadow Valley . . 

ARIZONA. 

Fort "Whipple.... 



WASHINGTON. 
Neeah Bay 



19 
20 
19 
31 
30 
30 
19 
19 
30 

19, 30 
20, 22, 

26, 31 
30 



Deg. 
48 



9, 10 
10 
10 



Min. 
temp. 



X)eg. 
—143 



—27 
—18 



— 9 

— 2 

— 4 

— ■2 

— 8 

— 3 

— 5 
^ 5 
—11 

— 6 
—15 



— 1 

— 2 

— 4 



-.16 
— 8 
1 



Mean 
teDap. 



Ill 



23.4 



24.9 
24.3 
23.6 



33.2 
32.0 
33.7 

36.8 
29. 1 
27.8 
31.7 
34.3 
28.3 
3L0 
26.3 

24.6 



46.9 
45.5 
43.5 
38.0 
37.2 
40.5 



38.3 
42.0 
40.1 



—15 30. 0 
—15 33.1 
—14 31. 3 



2 38 
2,3 35 

3 37 



37. 'i' 

49.1 



49.8 
54. 6 
51. 1 



In, 
L 16 



2. 10 
2." 45 



7.50 
3. 33 
2. 76 
3.78 
3.50 
2. 60 



3. 92 
6. 10 



1.50 



6. 45 
8. 61 
8.87 



Max. 
temp. 



26 
26 
2 
19 
4, 18, 19 



3. 65 
2. 27 



0. 25 
3.86 



2. 38 
0. 01 



0. 49 

0. 48 
0. 31 



24, 25 

25 
25 



20 



I>ate. 



Deg. 
67 
76 
77 
77 
79 



6,8 



Min: 
temp. 



Deg. 
5 
5 



6, 23 
7,8 



6 

6,8 



76 3,6,8,18 
79 5 



6 

1,4,5 



57 



MAINE. 



Steuben 

Lee 

West Water ville- 

Gardiner 

Lisbon 

Standish 

Cornish . - 

Cornishville 



17 


76 


3,7 


38 


21 


80 


5 


34 


17 


80 


7 


37 


17 


85 


6,7 


39 


17 


91 


6 


38 


17 


86 


6 


35 . 


17 


t 87 


6,7 


36 



50.9 
51.4 
54.9 
54.7 



56.1 
54.4 
55.5 



7. 80 
7. 14 
2. 80 

5. 05 

6. 07 
5.71 
5.30 
5. 80 



8 


84 


. 14 


46 


63.3 


2. 10 


30 
30 
30 
4, 30 
25 
30 


90 
87 
91 
^ 
93 
88 


3,6 
3,6 


52 
50 


6^.8 
65.8 


1. 35 
. 2.68 
1. 45 


3,6 
14 
6 


54 
51 
51 


65.7 
68.1 
69. 1 


2.30 
1.90 
2. 25 



am 
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Places in States and 
Territories. 



NEW HAaiPSHIRE. 



Shelburne . 
Stratford . . 
Barnstead . 
Claremont. 



Lunenburg . 
Craftsbury . 
Middlebury.. 
Brandon . . . 



MASSACHUSETTS. 



Topsfield 

Georgetown , 

Newbury , 

New Bedford 

Worcester , 

Mendon 

Baldwins vUle...., 

Amherst 

Springfield , 

Westfield 

Richmond. , 

Williams' College . 



15, 17, 31 
31 
17 



CONNECTICUT. 



Pomfret 

Columbia . . . 
Middletown . 
Colebrook . . . 



NEW YORK. 



Moriches 

South Hartford . , 

. Troy 

Eishkill Landing 

Garrison's , 

Throg's Neck — 
Deaf and Dumb Insi 
Columbia College.. 

Flatbush 

Newburgh 

Gouverneur 

South Trenton . 

Cazenovia 

Oneida 

Sherburne 

Theresa 

Depauville 



Oswego 

Palermo , 

Baldwinsville.. 
Skaneateles ... 
Auburn ........ 

Nichols 

Palmyra , 

Geneva 

Kochester 



Rochester Univer'y, 

Buffalo , 

Jamestowri 



NEW JERSEY. 

Paterson . . . i .... 

Newark 

New Brunswick . 



31 
17 
17 
17 
17 
17 
17 
17 
17 
17, 31 
20 
17 
17 
16 
17 
21 
16 

16 
16 
17 
17 
17 
31 
17 
16, 17 
17 

17 
20 
16 



Max. 
temp, 



Deg. 
87 
78 
87 



83 



63 



1 

13 
5,6 
13 



5 

6, 13 
2 



6, 28 
3,6 
6 

1,3 
1, 2, 13 
6 
6 

1,6 
13 
13 

. 1 



1,6 

3 

13 
2,12 



12 
12 
12 
1, 12 
12 
1 
12 
12 
2, 12 
1, 12 
2 
11 
3,12 
2, 12 
4 

11, 12 
2 

2,12 

1, 2, 12 

2, 3, 12 
1,11 

11 
11,12 
2, 12 
2,11, 12 
12 

12 
1, 11 
1, 2, 12 



Min, 
temp. 



Deg. 
32 
31 
40 
34 



Mean 
temp. 



f4 



Deg. 
54,1 
51,8 
57,2 

56. 1' 



48.1 
50.8 
55.1 



58,3 
56.2 
56,8 
57,7 
58.0 
56.5 
54.4 
57,1 
56.7 
56.3 
58.2 



59. 4 
59.7 
56.2 



61.1 
58.9 
58.5 
59.7 
56.7 
59.0 
63.1 
59.7 
57.8 



54.9 
55.6 
56.3 
57.3 
55.2 
55.9 
58.6 

56.8 
54. 9 

54. S 

55. I 
62.2 
57.9 
57.1 
56.1 
57.1 

56.1 
56.0 
57.4 



61.6 
59.3 
60.4' 



4. 48 
5.80 
6. 20 



6. 25 
3. 70 
4. 19 



5.10 



6.17 

5. 43 
4. 40 

6. 53 

7. 89 

8. 39 
8. 32 

12. 58 



2.12 



5. 97 
7. 53 
5.93 
6.45 
7.11 



5.56 
3. 97 
5. 63 
7. 00 
1. 51 
2.85 
3. 99 
5.40 



3. 03 



2.60 
3. 30 



3. 92 
3. 30 

3. 30 
3. 38 
4.30 



7. 88 
5.73 



Date. 



4,30 
17, 18 
17 
17, 25 



19, 24, 25 
18 
17 
'25 



.30 
30 
4, 17, 30 
30 
30. 
30 
9, 17 
4, 17 
18 
17 
9, 17 
24 



30 
17 
3 

4, 25 



23 
18, 25 
4 

30 
4, 30 
18 
3 

30 
30 
30 
18 
18 
24 
25 
28 
18 
18, 19, 
25, 29 
29 
7 

7, 17, 25 

25 
25 
18 

25, 29 
29 

25, 29 

6, 25 
6 
6 



18, 30 
18, 30 
39 



Max. 
temp. 



Deg. 
90 



Date. 



5 
5 
2 

1, 2, 5, 6 
15 
5 

2, 6, 15 

3 

9, 15 
3 
11 
3 



Min. 
temp. 



2 
3 
3 

9, 10 
14,15 
6,15 
15 
6 

12, 15 

10 
2, 14 
13 

2, 23, 27 
27 
10 
11 

13 
13 
3, 28 
13 
11 
27 
11 
11 

10,11,13, 
27, 28 
11 
10 
12,23 



Deg. 
35 
43 
51 
54 



32 
50 
51 



50 
50 
51 
57 
56 
54 
52 
56 
51 
53 
55 
49 



54 
62 
57 
55 



60 

58 
57 
60 
59 
58 
62 
58 
58 
61 
52 
50 
51 
56 
48 
51 
55 

53 
52 
54 
52 
56 
55 
55 
55 



57 
55 
55 



59 
58 
60 
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Places in States and 
TerritoiieH. 



Max. 
temp. 



Min. 
temp. 



Mean 
temp. 



Max. 
temp. 



Datel 



Min. 
temp. 



Mean 
temp. ■ 



NEW JERSEY— 
Continued. 



Mount Holly ^ 
Burlington ... 



Moorestown . 

Seayille 

Haddonfield . 
Greenwich - . 



17 



85 



41 



61.7 



PENNSYLVANIA, 

Nyces 



Fallsington 

Philadelphia 

Germantown . . * . 

Mooreland 

Dyberry 

Nazareth 

North Whitehall. 

Oxford 

Silver Spring 

Mount Joy . . 

Harrisburg 



Fleming 

Lewisburg . . . 

Tioga 

Pennsville 

Connelleville . 
Canonsburg . . 



DELAWARE. 
"Wilmington ..... 
MARYLAND. 



Woodlawn . 
Annapolis : ^ 
Sykesville.. 



WEST VIRGINIA. 
Cabell Court-House 
SOUTH CAROLINA. 
Hilton Head. ...... 

TEXAS. 

Austin , , 

MISSISSIPPL 



Natchez - 



TENNESSEE. * 



Clarksville ..... 

KENTUCKY. 

Louisville 

Chilesbui'g ..... 

Dariville 

London 

OHIO. 

Saybrook 

Austinburg 



17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 

17 
17 
17 
17 
17 
16, 17 



17, 31 
17 
18 



16 

23, 24 
25 
22 
20 



16, 21 
5, 16, 
17,21 
15, 16 
5 



85 



87 



103 



4, 13 

1,12 
2, 12 
12 
1 
4 
1 
4 
12 
1, 12 
1 
12 

4 
12 
3 
2 
1 
2 



12 

2 

2,12 



42 



61.9 
6L7 



,41 



62.0 
63.4 



60.3 
44. 1 
61.6 
61.0 
62.2 
62.0 
66.2 
63.7 

58.7 
59.5 
58.8 
57.1 
60.6 
58.7 



62.5 



62.4 



73.9 



70.3 



63. 4 
62.7 



7. 87 
6. 04 



8. 95 



6. 00 

7. 69 



6. 15 



4. 75 
8. 57 

3. 01 
5.48 

4. 82 
4. 53 



4. 68 



5. 75 
6.34 
7. 00 



13. 27 



0. 17 
0.35 

3. 39 

7. 57 

8. 98 

5. 82 



56.3 
57.8 



2. 80 



30 
30 

5, 30 
30 
5 

5, 30 



1, 4, 13, 
22, 30 
5, 30 
30 
4,8 
30 
25 
13,18 
5, 30 
9, 30 
5 
4 

4,5, 
24, 29 
1 

4, 18 
17 
5,7 
5 
7 



90 
93 
94 
88 
90 
92 
■90 
88 
93 
100 
91 

92 
88 
98- 
92 
92 
88 



92 



29 



14, 16, 
17, 28 

25 



6,7, 
10, 24 



23 



18 
5,6,7,23, 
24, 29 
5, 6, 7, 2! 
29 



7, 25 
25 



87 



.90 



6 

6,7, 
12, 15 
6 
12 
6 

6, 7. 12 



6, 15 
6 

6, 11 
15 
15 
15 
24 
11,15 
15 
1, 11 
15, 28 

27 
27 
28 
28 
11 
27 



12 



15 
6 

6,15 



29, 30 



1 

1,26 



10,11,21, 
22, 27 
11, 21, 27 



Deg 
59 
60 

59 
59 
62 
63 



58 

61 
64 
61, 
60 
53 
57 
57 
62 
56 
69 
67 

5-7 
58 
50 
55 
60 
56 , 



60 
65 
63 



56 



70 



69 



73. 5 
72.1 

73.8 

74. 3 
73.6 
73.8 



72.2 

73.3 
77.3 

72." 9" 
67.2 
73.7 
72.7 
74.2 
75.2 
80.0 
79.1 

71.1 

73.3 

71. 

70.6 

74. 1 

71.6 



76.3 
77.3 
72.8 



81.0 



78.5 



62 



54 
64 



67 
61 



08 
57 



75.6 
75.0 



76.6 
75.9 



71.6 
71.0 
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Places in States and 
TerritorieB. 



OHIO — Continued. 



New Lisbon 

Welshfield 

Milnersville 

Cleveland 

Wooster 

Gallipolis 

Eelley's Island 

Nor walk 

Westerville 

Kingston 

Portsmouth 

Toledo .... ... 

Marion 

Urbana University 
HiUsborough. . . — 

Ripley 

Bethel 

Eaton 

Cincinnati 

Farmers' College . . 
Gollftge Hill 



mCHIGAN. 



Pontiac 

Monroe 

Manchester....... 

State Agr. College. 
Homestead 



INDIANA. 



Vevay 

Pennville 

Richmond .. -. 

Spiceland 

Madison 

South Bend 

New Albany. ..... 

Indianapolis 

Rensselaer , 

Farmers' Institute. 
New Harmony 



Date. 



17 
17 

16,31 
16 
16 

16, 17 
31 
16 
16 
16 
16 
16 

16, 23 
16 
16 
15 

16, 17, 21 
16 
16 
16 
16 



21 
16 
16 

15;-31 

16 

5, 16, 31 
16, 21' 
16 
16 
17 
16 



Max. 
temp. 



93^ 

85 
85 
86 
87 
84 
83 
85 
82 
86 
83 
86 
83 
86 
81 
93 
85 
83 
88 
84 
85 



ILLINOIS. 



Chicago 

Evanston 

Marengo 

Riley 

Sandwich 

Ottawa 

"Winnebago. . . 

Wyanet 

Tiskilwa 

Elmira 

Hennepin .... 

Peoria 

Pekin 

Springfield . . . 

Dubois 

Waverly 

Murraysville , 
Galesburg . . . 
Augusta, w — 



30, 31 
28 
4 

30 
3l 

5, 20, 31 

5 
24 



WISCONSIN. 



Manitowoc . 
Milwaukee . 
G-reen Bay . 

Gene sr»- 

Delavan..., 



4, 24 

. 28 
20 



12 
1,11 
2 

1, 12 
11 
12 
11 
11 
11 
12 
12 
11 
11 
11 
12 
12 
11 
11 
12 
12 
12 



11 
1 

11 
1,11 
10 



84 



92 



Min. 

temp, 



Deg. 

35 
36 
28 
40 
34 
34 
39 
34 
36 
34 
41 
39 
35 
34 
34 
41 
35 
39 
42 
32 
35 



1,11 
11 

1, 10, 11 
1, 13 



10 
1,10 
1,11 



Mean 
temp. 



Deg. 
64.1 
58.5 



58. 1 
59.9 
61.1 
59.3 
58.9 
63.8 
62.4 
63.9 
59.7 
59.7 
61.6 
60.8 
64.6 
53.0 
60.5 
65.4 
61.2 
61.7 



57.6 
59. 5 
58.6 
57.7 
55.6 



64.4 

63. 9 
60.0^ 
59.1 



Tn. 
2. 26 
4. 87 
2. 94 
2. 27 



10. 09 
2. 46 
2. 78 
5. 76 
9. 62 
10. 45 
2. 25 
2. 71 
4.11 
8.30 
10. 94 
63 
10. 30 
8. 46 
9.05 
7. 88 



6 

6, 15, 17 
6 

18 



1. 42 
i."77 



11. 80 



59.5 
64. 1 
62.7 
61.4 
62.2 
66.6 



52.4 
54.9 



5. 79 

6. 50 
l6. 74 

1.30 
5. 92 



53.3 
60.1 



60.3 
60.4 
59.5 
63.4 



63.8 
63.8 
68.3 



64.6 
60.5 
63.2 



53.1 
53.3 
56.3 
56.2 
57.6 



2. 95 
4.13 
5. 98 



5,6 
5, 6, 17 



1.61 
0. 97 



1.56 
1. 35 



2. 56 



2. 34 

.2. 46 



6, 18 
29 
6 
24 
6, 23 
6, 18 
6 
6 

5, 24 
24 
6,7 
6,7 



17 
5, 6, 18 
18 
17, 18 



Max. 
temp. 



Date. 



Deg. 
98 
90 



1.50 
1.58 
0. 70 



0. 27 
1.36 
0.88 



1.32 



17 
6, 18, 24 
6, 23 
24 

4, 17, 24 
5, 6, 7, 
24 



6 
6 
26 
3 
5 
5 
6 

5,6 
5 

5,6 
6 

5,6 
5 
24 
24 
17, 24 
23, 24 
4,5,6 
4, 5, 6 



2 
6 
4 
6 

5,6 



1,11 
10 



10 
10 
26, 27 

.. 27 



1 
1 
26 
10 
10, 11 
27 
2, 26 
21, 27 
27 
27 



26 
26 
26 j 
10 
10 



Min. 

temp. 



Mean 
temp. 



Deg. 
62 
56 



10 
10 
6, 8, 10 

25 
10 
10 
26 
11 
26 
26 
11 

26, 27 
21 

26, 29 
26 
26 
25 
10 

' 26 



10 
10 
26 
10 
20,26 



Deg. 
77.5 
73.3 



74.6 
74.4 
74.5 
72.4 



75.9 
76.6 
73.3 
75.0 
74.5 
73.4 
78.5 
73.2 
73.0 
77.8 



75.2 



71.1 
73.8 
72.5 
70.8 
68.3 



77.6 
72.9 
73.1 
74.8 



73.8 
77.5 
74.8 
74.1 
73.0 
78.2 



67.8 
69.9 
60.0 
66.0 
71.7 
73.9 
71.4 
71.6 
71.9 
73.7 
71.0 
75.1 
74.9 
76.5 
71.8 
74.2 
74.9 
71.4 
73.6 



63.2 
67.7 
68.0 
67.0 
69. 3 



1.86 
6.01 



3. 50 

2. 65 

3. 29 
3. 94 
6. 77 



4.09 
3. 82 
4.70 
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Places in States and 
Territories. 



WISCONSIN— Con'd. 



Waupacca . . . 
Embarrass . . . 
Weyauwega., 
Eocky Run. . 

Baraboo. . 

Beioit 

Plymouth . . . 
Odanah 



MINNESOTA. 



Beaver Bay. . 

Afton 

St. Paul.. .... 

Minneapolis . . 

Sibley 

New Ulm 



IOWA. 

Lyons 

Dubuque , 

Muscatine , 

Fort Madison . . , 

Monticello , 

Guttenberg 

Mount Vernon., 

Iowa City . , 

Indepen(^nce.... 
Pleasant Plain., 

Waterloo 

Iowa Falls 

Algona. , 

Davenport , 



JVIISSOURI. 

St. Louis 

St. Louis University 

Allenton 

Athens 

Canton 

Harris on ville . . . 
Easton 



KANSAS., 

Olatha 

Atchison 

State Agr. College 
Fort Riley 



NEBRASKA. 

Elkhorn 

Bellevue 

Nursery Hill,... 



UTAH. 

Great Salt LakeCity 

St. George 

St. Mary's 



CALIFORNIA. 

San Francisco . . . 
Sacramento ..... 

Monterey 

Meadow Valley. . 



WASHINGTON. 

Neeah Bay 

ARIZONA. 

Fort Whipple 



Date. 



30 
.31 
30 
30 
30,31 
31 



28 
28 
23 
28 
28 
30 
20 

27, 28 

28, 30 



20 
21 
20 
13 
4 

21 
21, 29 



4 
4 

4, 20 



29 
3 

4,21,29 



27, 29, 31 
6, 26 



6,7,9 



26 



Max. 

temp, 



Deg. 

93 
100 
92 
90 
90 
87 



Date. 



]0 
10,11 
11 
10 
10 
1 



3,9 
10 
2, 10 
2 
10 
12 



11 
1, 10 
1 

13 
10 
10 
12 
11 
10 



11 
11 
10, 11 
10 



1,2 
24, 31 
23 



11 



Min 
temp. 



Deg. 
38 
28 
34 
39 
32 
35 



41 



42 



o © 
Mean i ^ i^' § 
^emp. g g 



Deg. 
61.2 
60.8 
60.7 
60.1 
60.1 
59.2 



51.6 
56: 4 
58.9 
60.9 
61.4 
62. 1 



62. 0 
62.0 
57. 1 
63.4 
59.9 
59.7 
61.8 
61.4 
60.0 



63.0 
50.9 
59.4 



66.8 
68.5 
64.0 
66.5 
63.0 
6.5. 6 
68.5 



62.8 
68.2 
68.0 



63.2 
61.2 
63.8 



68.2 
80.9 



58.7 
70.2 
59.7 



50.8 
70.5 



In. 



2. 85 
0. 89 
1.22 
0. 25 
0. 73 



2.79 



3.73 
6. 13 



1.55 
1.19 
1.05 
L 22 
0.84 



2. 72 
2. 50 



3. 77 

L 63 



5. 66 

3. 81 

4. 63 
1.81 
0. 71 
4. 82 
1. 10 



11. 25 



2. 04 
1. 10 



2. 60 
0. 00 



0. 42 



I 

Date. 



4 

2 
2 
4 

2, 3, 4 
4, 5,6 
2, 4,5 
3 



11 
2 
2 
2 
2 
3,5 



3, 5, 6 
4,5 
5,17 
5,6 
3, 4,5 
4 

3, 4,6 
6 
3 

3,6 
3 
3 
4 
5 



24 

24 
28 
13 
6 
6 

4,5 



14 

3,21 



23 



20, 25 
2J 
26 



21,22 



Max. 

temp, 



Deg. 
94 
100 
94 
91 
91 
89 
95 



92 



90 
107 
100 



105 



110 



Date. 



10 
27 

9, 26 
20, 26 
26 
26 
26 

9, 10 



20 
10,21 
26 
10 
20 
20 
25 
26 



25 
26 
25 
10, 17, 18 



3, 9, 10 
2 
2,5 
1,2 



4,5 



Min. 
temp. 



Mean 
temp. ; 



Dtg. 

52 
42 
52 
52 
48 
49 
45 
44 



43 

46 
46 
50 
48 
47 



86 
57 
54 
60 
54 
57 
53 
54 



55 
54 
50 

42, 
58 



63 
67 
58 
49 
56 
60 
61 



56 
57. 
59 
63 



56 
57 



Vcg. 

67. 5 
71.2 
70.2 
70.6 
68.6 
68.1 
58.7 



55.8 
68.6 
67.1 
70.4 
71.8 
72.5 



73.1 

7L3 
72.5 
75.2 
69.0 

69.2 
71.0 
74.9 
68.4 
76.5 
69.0 
67.0 
68.0 
72.0 



77.5 
78.9 
73.0 
66.5 
74.8 
76.1 



73.4 
76. 1 
76:0 



71.7 
73. 7 



70.4 
85. 3 
63.1 



59.0 
71.1 
57.0 
65.9 



5a 75.7 
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JULY. 


AUGUST. 


Places in States and 
Territories. 


Date. 


max. 
temp. 


i 

Date. 

> 


iVl . 

emp. 


temp. 


Rain or 
melted 
snow. 


Date. 


Max 
temp 


Date. 


Min 
temp 


Mean 


Rain or 
melted 
snow, ' 


^1 AJLN -r>« 


24 


Deg. 

82 


7,8,14,15 
31 


Deg. 

54 


Deg. 
62.5 


In. 
5. 30 


2, 14 
4 


Deg. 

78 


29 


Deg. 

48 


Deg. 
64. 1 


In. 
0. 70 


Lee 


25 


85 


4B 


65.8 


4. 92 


89 


30 


46 


65.2 


3. 25 


West Waterville . . . 


28 

21, 24, 25 


86 
80 


31 
31 


54 
57 


67.5 
67.6 


5. 55 
4. 61 


4 
4 


91 
86 


24 
29 


50 
50 


67. 4 

66! 1 


1. 00 
1. 46 






4. 12 


4 


90 








2. 34 




25 


92 


31 


54 


66.5 


3.08 


4 


94 


24 


• 53 


69. 1 


2. 07 




25, 28 
28 


87 


15 


53 




3. 00 


3 


93 


24 


48 


67. 0 


4. 90 


Cornisliville 


87 


5, 14 


00 


69. 0 


5.00 


3 4 


90 


24 


52 


68. 9 


4. 37 


NEW HAMPSHIRE. 




























■ 28 


83 


15 


49 


62.7 


5. 42 


3 


89 


18, 23, 


46 


62.5 


1. 68 


N'ortli Ramstead- 


28 


87 

85 


13 
31 


57 

52 


69. 7 
158. 0 


2. 73 

3. 72 


4 
3 4 


94 
92 


24, 29 
23, 24 
29 


52 
44 


70. 1 
68. 0 


2. 52 
1. 47 


VERMONT. . 


















_ , 


31 


oO 


8 9 10 
14 31 
31 


40 


60. 8 


3. 92 


3 


95 


14 


48 


70.8 


1. 00 




28 


78 
82 


50 


61. 4 


5. 95 


3 


84 


24 


44 


61. 9 


3.25 




2 


55 
54 


67 ] 


5.13 


3 4 
' 3 


82 


29 


50 


67. 6 


2. 54 




28 


Do 




68. 1 


4. 16 


93 


24 


49 


68. 2 


1.51 


























28 


87 


11 


57 


70. 7 


2. 62 


4 


92 


25 


50 


68. 8 


1. 45 




25 
25,28 
7 


87 
91 
87 


11, 22, 31 

9 


57 
56 
60 


69.7 




4 


97 


24 


53 


68^9 






70. Q 




4 


95 


24 


47 


68*5 




New Bedforc^ 


14 


71.5 


5. 14 


3 


84 


24 


53 


70. 0 


1. 16 




7, 28, 29 
29 
28 


83 
88 


22 


45 


70.4 


3. 37 


4 


89 


29 


50 


69.4 


3.39 


Mendon - 


14 


57 


71.1 


2. 70 


4 


91 


24, 25 


51 


70. 0 


2. 30 


Baldwins ville 


82 


13, 15 


54 


67.5 


1. 75 


4 


88 


24 


46 


61.9 


3. 45 




7,28 


85 


15 


55 


69.1 


3. 72 


4 


90 


24, 29 


. 48 


68.6 


1. 86 


Springfield 


28 
28 


93 


15 


47 


69.6 


3. 86 


4 


98 


24, 29 


44 


70.0 


1. 67 


Westfield 


65 


10, 14, 15 


54- 


68.7 


2. 55 


4 


89 


24, 25 


52 


68. 7 


l! 30 










2,3 
4 


90 


24 


46 


72.1 


0. 70 


Williams'CoUege. . . 


29 


84 


14 


53 


66. 0 


4. 83 


85 


29 


46 


66.8 


0.65 


CONNECTICUT. 


7 


83 
89 


11 


56 




5i 72 


4 


85 


23 


50 


67.0 


0. 97 




28 


13 
11 15 


60 
60 


73. 5 




4 


91 


29 


50 


72. 2 




Ji^icldlG to w^n 


91 
68 


72. 0 


4. 65 


3 


91 


23 


35 


70. 6 


1. 85 


Colebrook 


28 


13 14 1-5 
14 


54 

62 


68. 5 




3 


89 


29 


49 


68.3 




NEW YORK. 


7 


55 
86 
88 


75.6 


69 


9 


93 


24 25 


58 


75. 2 


1. 50 


South Hartford 


8, 28 
7 


15 
10 


62 


72 7 
73. 1 


4. 56 
3. 98 


4 

4 


92 
89 


23, 24, 29 
24 


54 
54 


72. 6 
73.5 


0. 95 

1. 37 


^Fishkill Landing. 


7 
7 


90 
90 


14 
11 14 


57 
58 


73. 4 


4. 54 

5. 04 


2 3 
3| 4 


88 
90 


23 
22 


50 
52 


71. 4 
62.8 


1. 56 
1. 30 




7 


92 
95 
91 


47 
67 
61 


73. 1 

78. 3 
71. 5 














Deaf & Dumb Inst. 


28 
7 


11 

11, 14, 19 
11 


5. 21 
3. 54 


3 
3 


94 
85 


24 
24 


57 
54 


76. 8 
75. 3 


2. 23 
2. 90 


I^ewbnrgli 


7 


92 


60 


75.2 


4. 10 


4 


92 


23, 24 


51 


7l! 4 


1.159 


Cronverneur 


27 


84 


31 


51 


66 2 


1. 85 


3 


91 


28 


40 


66! 0 


0. 99 




28 
28 


86 
' 86 
88 


13 
31 


50 
5Q 


66. 9 
66. 6 


5. 77 

6. 21 


4 

31 


89 
90 


29 
29 


42 
49 


64 9 
66! 8 


1. 22 

L53 




28 


31 


42 


65. 1 




31 


93 


29 


39 


65. 4 










3 


89 


23 


49 


65.6 


L 20 






ft! 

82 


14 


50 


65. 5 


2. 71 


3 


88 


28 


48 


66.5 


1, 22 




25 
12 
28 


14, 30 
13, 31 


55 
52 


67^7 




3 


87 


23, 24 
29 


50 


67.5 






82 


65. 2 


2. 35 


31 


86 


48 


66. 3 


1.13 




.87 


13 


48 


65.9 


3. 00 


6, 3; 


90 


29 


47 


, 66.6 


L 10 




27, 28 
28 
4, 28 
4 


80 
84 
86 


31 
14 
13, 14 
14 


50 
50 
50 
50 
52 
53 


64.8 




31 


g4 


29 


45 


65.0 






63.9 




31 


88 


23 


48 


67.3 






70.8 
68.9 




3, 4, 31 
3 


90 


23, 24, 29 
24 


50 


72.1 






89 
86 




92 


. 46 


67.2 






28 


31 
31 


67.5 




3 


92 


29 


* 48 


66.5 




Palmyra 


28 


86 


72.0 


2. 90 


3 


87 


23, 24, 29 


52 


68.4 


1. 94 




25, 28 
'28 
28 


87 


30 


54 


68.4 


L 47 


3 


93 


23,28 


50 


68.0 


L 04 


Rochester Univer'y. 
Buffalo 


85 
85 


13 
13, 14 
13, 15 


54 
45 


68.6 
70.0 


L 47 
L.67 


3 
30 


91 
88 


23, 24, 29 
28. 


50 
49 


67.9 
68.6 


1.04 
0.89 




6 


I 90 


52 


67.2 


I 6.30 


31 


92 


22,24 


48 


I 66.8 


. 2.30 
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Places in States and 
Territories. 



NEW JERSEY. 



Paterson 

Newark 

New Brunswick.. 

Burlington 

Moore stown 

Mount Holly 

Seaville 

Haddonfield 

Greenwicli,. , 



PENNSYLVANIA. 



Nyces - 

Fallsington 

Philadelphia 

Germantown 

Mooreland 

Dyberry 

Naizareth . . ^ 

North Whitehall. 
Oxford ..... 

Silver Spring 

Mount Joy 

Harrisburg 

Lewishurg 

Tioga 



Fleming 

tnnsville.... 
nnellsville . 
Cauonsburg . . 



DELAWARE. 



WLlmingtori-...i. 

MARYLAND. 



Woodlawn . 
Annapolis - - 
St. Inigoes . 
Sykesville. . 



'WEST VIRGINIA. 

CabeUC. H 

TEXAS. 

Austin .... ... 

MISSISSIPPI, 

H^hez 

TENNESSEE, 

Clarksville 



KENTUCKY. 



Louisville . . 
Chilesburg . 
Danville . . . 
London 



OHIO, 



Saybrook ... 
Austinburg. . 
'New Lisbon . 
Steubenville . 
Welshfield... 



Date. 



7 
7 

2H 
7 
7 
7 

7,29 
7 
7 



28 
7, 28 
7 
7 
7 
7 

28 
7 
7 
7 
7 
7 
7 

7, 8, 
27, 28 



5, 6, 7 



21,23.24, 
25,26,29 



4,7 

6 

4, 6,7 
7 



6 
6 

4, 6,7 



Max. 

temp. 



93 
92 
97 
93 
94 
91 
96 
93 
90 



96 



92 



92 



15 
14 

10, 14 
10 

14, 15 
13 

14, 15 
14 

13, 14 
14 
14 
13 
14 

14 
19 
13 
14 



10, 14 
14 



14 
13, 14 
14, 17 



14 



Miu. 
temp. 



;Mean 
temp. 



58 
54 
56 
60 
61 
60 
52 
60 
61 



74.6 
72.5 
74.] 
73.7 
74.4 
73.9 
72.4 
74.7 
74.9 



65. 9 
72. 7 
78.3 
75.8 
72.4 
63.9 
73.0 
7L7 
73.9 
74.0 
79.2 
77.5 
71.5 



69.3 
^67.4 
71.4 



75.2 
78.2 



73.7 



58 



75 84. 0 



82.7 



75.7 



74.5 
75.0 
76.2 
76. 6 



68.0 
70.0 



.3 2 S 



In. 
9. 92 
6. 74 



1. 80 
3. 11 



4. 05 
1.95 
2.55 



4.20 
2. 30 
2. 14 



5. 58 



6.10 
2.69 
3. 79 
7. 95 

5. 36 
5. 11 



5.70 



6. 96 
8.75 



5. 70 



2. 33 



6. 92 

5. 05 

6. 75 



5. 30 
3. 70 



7.42 



4,5 
4 
3,4 

3 
4 
4 
4 

3,4 
3, 4,5 

4,5 
6 
5 
4 

2,3 

6,31 
2 

2, 3, 31 
4 



.21 



4 

21 
4 

4,6 



15 



29, 30 



30 

3, 29, 30 
4 



Max. 
temp. 



92 



90 



106 



24 
24 
24 
24 
22,^3 
23 
2^ 
24 
24 



24 

22 
23 
24 
24 
25 
24 
25 
24 
24 
24 
25 

24, 25 
23, 24 

23 

25, 26 
24 
25 



24 



23 
23 
23 
23, 24 



26, 28, 31 



25 



25 
25 
24, 25 



Min. 
temp. 



50 
50 
48 
55 
54 
54 
55 
54 
54 



41 

55 
59 
51 
54 
39 
49 
47 
53 
52 
56 
57 
50 
46 

47 
44 
48 
42 



56 
56 
59 
57 



48 



50 
56 
57 



50 
46 
48 
46 
50 
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Places in States and 
Territories. 



OHIO— Continued. 



Milnersville . 
Cleveland . . . 

Wooster 

GalKpolis.... 



Kelley's Island . . . 

Norwalk , 

Kingston 

Portsmouth 

Toledo 

Marion 

Urbana University 

Hillsborough , 

Ripley 

Bethel 

Eaton 

Cincinnati , 

Farmers' College . . 
College Hill , 



MICHIGAN. 



Pontiac 

Monroe 

Manchester l . . 

State Agr. College 

Grand Rapids 

Homestead 



INDIANA. 



Vevay ■ 

Pennville,... 
Richmond . . , 
Spiceland — 

Madison 

New Albany. 
Indianapolis . , 



Rensselaer 

Farmers' Institute 

Bloonjingdale 

New Harmony 



ILLINOIS. 



Chicago . . . 
Evanston. . 
Marengo . . 

Riley 

Sandwich . 



Ottawa 

Winnebago. .. 

Wyanet 

Tiskilwa 

Elmira 

Hennepin . 

Peoria 

Pekin 

Springfield . . . 
Waterloo..... 

Dubois . . . 

Waverly 

Murraysville . 

Galesburg 

Augusta 



Date.. 



WISCONSIN 

Mataitowoc 

Milwaukee 

Green Bay 

Geneva 



7 

25 
6,7 
5; 7, 8, 
28 

6,7 
4 
4 

6 

6,7 
5 

6,7 
7 

6, 7,8 
6,7 
7 

4, 5, 6, 7 
4,5 



4 

5 

5,7 
5 



- 7 
4,5 



6 
6 

4, 5,6 
5,6 
5 

5 
4 
7 

4, 5,6 
4,5 



Max. 
temp. 



Beg. 

95 
91 
94 
94 

90 
90 
93 
95 
94 
92 
94 
90 
97 
93 
90 
97 
90 
94 



Min. 

temp. 



6 
5,7 
7 

4, 7,8 
4 

3,5 
7 
5 

4,5 



14 
10 
13 
15 

13 
16 
17 
15 

14, 16 
13 
14 
14 
14 
13 
16 
14 
17 

16, 17 



18 

16 
13, 16 
16 



17 
3, 13, 15, 
16,17 
13 
13 
17 
17 



12, 13, 17 
13 
16 
12 
12, 16 

16 
13 
14, 17 
13 
13 



13, 14 
17 

14, 17 
16 
17 
17 

11, 13, 16 
13 
16 



13 
12,13 

15 
12,13 



Deg. 
45 
54 
54 
51 

58 
52 
58 
61 
55 
55 
54 
55 
60 
55 
57 
62 
60 
57 



Mean 
temp. 



Deg. 



73.6 
71.8 
73.4 

71.5 
68.9 
72.4 
76.3 
69.3 
70.0 
71.8 
72.0 
77.7 
72.9 
71.5 
77.2 
74.9 
75.0 



66. 3 
68.1 



58 



65.7 
64." 6 



77.8 
69.7 
70.9 
72.0 



76,0 
72.6 



In. 
3. 90 
3. 57 



6. 30 

4. 54 
4.77 
4. 86 

3. 70 

6. 06 
4.91 

4. 62 

7. 37 
6. 16 
6. 38 
6.91 
8.01 
6.88 
8.00 



4.95 
3."9i' 



7. 93 
9.20 



5. 37 



69. 3 8. 15 

69. 3 6. 75 
71. 2 

76. 3 5. 16 



65.9 
66.5 
66.1 
66.0 
68.3 



70.2 
67.8 
68.1 
69.8 
70.2 



71.2 
71.5 
74.4 
77.4 
69. 3 
71.8 
72.7 
67.0 
70.2 



64.1 
65.2 
64.2 
65.3 



3. 44 
3. 78 
7. 84 
3. 84 

5.01 
Q. 17 
6.96 



4.32 



5.77 
5. 93 



6. 00 
6.70 
6. 98 
6. 74 
9. 59 



7. 16 
2.,C8 
4.17 



Date* 



4 

6 

30, 31 
3 

31 
30 
31 
10 
3 

3,21 
3 

> 31 
31 
30 



30 
29, 30 
3,4 



31 
3 

2, 3, 31 
2 



30 
2, 3, 4 

2 

3, 30 
30 
30 
3 

3, 29 

29, 



30 



, 29, 30 
18 



29 
27, 28, 
30, 31 
29 
31 
31 
9, 19 
29, 31 
31 
30 
30 
10, 30 
5 
29 
1 
9 

29, 30 



Max. 
temp. 



Deg. 
94 
92 
90 
93 

90 
90 
93 
84 
90 
86 
88 
85 
93 
92 



25 
30 
24 
25 

24 

24 
22,24 
25 
25 
23 
23, 24 
23, 24, 25 
23 
23, 24 



95 



90 



29 



92 



25 
25 
24, 25, 26 



24 
23, 25 

24 
22, 24 



23 



23, 24, 25 
23 
23, 24, 25 
22, 23 
25 
24 
24 

23 
22 



25 



17,24 
24, 25 



24 
.22, 24 

22 
16 
23 
23 

23, 24 
23 
23 
23 
24 
23 
23 
23 

22, 24 
13 
23 



11, 22 
24 
17 

16,22 



Min. 
temp. 



Mean 
temp. • 



Deg. 
44 
50 
49 
46 

59 
50 
54 
55 
53 
51 
50 
52 
56 
50 



Beg. 
68.1 
69.8 
69.9 
70.5 

71.9 
71.0 
72.4 
72.5 
68.8 
68.-4 
69.7 
69.7 
74.6 
71.0 



58 
54 
53 



42 
50 
40 
48 



76.6 
73.2 
74.0 



67.7 

68.4 
67.8 
65.! 



58 
47 
54 
54 
57 
57 
55 

49 
53 



65.0 



74.8 
70.2 
69. 1 
71.0 
74.1 
75.6 
71.4 

70. 7 
65. 3 



60 



50 

58 



55 
50 

49 
51 
50 
52 
54 
43 
57 
53 
52 
67 
46 
53 
58 
49 
54 



50 
53 
47 
52 



70.3 
69.5 

70.9 

69. i 
70 ! 
70.9 
71.4 
69.1 
73.2 
73.4 
74.7 
80.2 
67.0 
72.6 
74. 1 
71. 4 
72.0 



65.3 



65.0 
67.0 
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Places in States and 
Territories. 



WISCONSIN— Con'd. 



Delavan. 
Waupacea . . . 
Embarrass . . . 
Weyauwega , 
Rocky Run. . , 



Baraboo... 

Beloit 

Plymouth . 
Odanah ... 



MINNESOTA. 



Beaver Bay . 

Afton ,. 

St. Paul 

Minneapolis.. 
Forest City. . 

Sibley. 

New Ulm 



lIOWA. 



Lyons.... 

Dubuque 

Muscatine 

Fort Madison . . , 

Monticello. 

Gruttenberg 

Ceres . , 

Mount Vernon . , 

Iowa City , 

Independence.... 
Pleasant Plain.. 

Waterloo 

Iowa Falla 

Algona.-J.. 

Davenport 

Des Moines 



MISSOURI. 



St. Louis 

St. Louis University 

AUenton 

Athena 

Canton ......... 

Harrisonville . . . 
Easton . .... 



KANSAS. 



Olatha 

Atehison 

State Agr. College 
Fort Riley 



NEBRASKA, 
Elkhorn 



Bellevue . 
Ionia 



UTAH. 

Greats alt LakeCity 

St. G-eorge 

Sti Mary's 



CALIFORNIA. 

San Francisco . . 



Date. 



4, 5,6 
8, H 

11,31 
3,6 
4,6 

5 
4,6 



17 
5 
5 
5 
5 
4,5 
5 



5 
5 
5 
3,7 
5,6 
4,5 
4, 5, 6 
5,6 
5 
5 

4,6 
4, 5, 6 
5 
4 

4, 5, 6 



Max. 

temp, 



5,6 
5 
3,4 



5,7 
6, 7,8 
3 



7 

4 

3, 5,6 
6 



3,4 
31 



1 

1, 12, 15 



Deg. 
87 
90 
90 
87 
87 

90 
90 
91 



Date. 



93 



94 



108 
92 



12 
21 
13, 14 
5, 12, 21 
13, 15, 
16, 21 
21 
13 
13 
12, 13, 
15,21 



5, 13 
1 
1 
1 

29 
29 
28 



13 
15 
13 
15 
13 
15- 
15 
13 
17 
10 

11, 14, 15 
15 
10 
15 
13 



MIn. 
temp 



11,16 
16, 17, 
21,22 



Deg. 
48 
52 
42 
54 
54 

54 
52 
45 
50 



Mean 
temp. 



16 
27, 28 



5, 6,7 



53 



Deg. 
65.6 
69.5 
64.7 
67.4 
66.2 

70.2 
67.1 
64.9 
65.4 



62.1 

67.2 
66.4 
68.1 
67.3 

70.2 
72. 0 



70.5 
68.7 
69.3 
74.0 
66:6 
69.5 
67.8 
68. 1 
69.3 
69.3 
71.2 
66.6 
66.3 
67.6 
68.0 



75.4 
76.2 
7L8 



72. 8 
74.5 
74.6 



In. 
2.54 



7. 80 
11.72 
3. 78 

7.25 
. 3. 00 
3. 30 



1. 53 



3. 82 
5. 03 
5. 13 



7. 42 
2. 98 
4. 50 
9.93 
4. 35 



7. 30 
4. 20 
15. 00 



7. 45 
2. 63 
5.41 



7.94 
6. 26 
9.26 



75.3 
75.7 
77.0 



75.2 



83.3 
66. 8 



8. 54 

.0, 66 
8.66 



6. 43 
2. 80 



3. 72 

6. 50 



Date 



2, 31 
26 



Max. 

temp, 



55. 7 0. 00 



26 
28, 29, 
30, 31 
29 
31 
31 
SO 



30 
29, 30 
30 
30 
7,8 
30 
29 



31 
28, 31 
28 
9 

28, 31 
28, 31 
31 
27, 28 
10, 30 
28,31 
9 

27, 28 



28, 30 



28 
10, 16, 17 
30, 31 
20, 21, 
28, 29 



27, 28, 
30,31 



23 



Deg. 

■85 



91 



86 



Date. 



12 
22 

22 
24 
22, 23 
22 



21,22 
S2 
22 
22 
22 
23 
22 



90 



94 



95 
103 
91 



71 



22, 23 
23 



23 
23, 24 



9 

23, 24 
23 
23 



3, 22 



23 



Min. 
temp. 



Deg. 
48 

52 



60 



54 



5 51 I 57. 8 0. 00 
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Places in States and 
Territories. 


JULY. 


AUGUST. 


Date. 


Max. 
temp. 


Date. 


Min. 
temp. 


Mean 
temp. 


■| a i 


Date. 


Max. 
temp. 


Date. 


Min. 
temp. 


Mean 
temp. 


S-o . 

^ S ^ 

S'^ 2 
'3 S § 


CALIFORNIA — 
Continued. , 

S xlCFdilllGllljO 


21 


Beg. 

94 

81 
102 

84 


6,8 

7 17 23 
8' 10, 
13, 17 
11,12 


Deg. 
61 

54 
50 

62 


Deg. 
74.0 

61 6 
71.' 4 

74.0 


In. 
0;00 

0 10 

6. 00 


23, 24 
25, 27 
23 

20 


88 


17 

19 
31 

29 


60 

53 
46 

64 


Tipir 
71.9 

61. 8 
67.9 

71.0 


In. 
0. 00 

0. 00 
0. 10 

0.00 




20 


74 
96 

80 


Meadow Valley 


27, 28 
28 








WASHINGTON, 




























13 


71 


2, 3, 4, 6 


48 


55.7 


0. 30 


16,19 


67 


12,24 


48 


56. 3 


5.00 




ARIZONA. 


























Fort Whipple 


1 


105 


14 


42 


70; 9 










































SEPTEMBER. 






OCTOBER. 


MAINE. 


























W^est W^aterville 
Stan dish 


1, 12 
14 
14 
1 
1 
1 
1 


84 
84 
86 
83 
96 
89 
88 


23 
27 
28 
27 
18 
27 
18 


38 
34 
40 
39 
42 
35 
41 


59.5 
59.8 
63.8 
62.0 

65. 7 
63. 4 
65.4 


1. 05 

*2.75 
0. 57 

0. 84 

1. 26 
1. 70 
L58 


1 
1 
1 
1 

2 
1 
1 


65 
66 
70 
69 
76 
68 
70, 


30 
27 
31 
25 
24 27 
24^ 25 
^ 27 


25 
17 
22 
25 
26 
23 
25 


43.5 
43.8 
44.4 
44.0 
44 9 
42^2 
43.9 


4. 90 
3. 90 

3. ' 35 
4.75 

4. 63 
4.20 
4. 72 


NEW HAMPSHIRE. 


























Stratford 


6 
5 


82 
94 


27 
27, 29 
18 
28 


30 
36 


58. 7 

52, 1 


1.51 


1 
1 


63 
70 
75 
70 
70 


25 
31 
27 
25 
24 


18 
18 
26 
22 
23 


38.5 
42.1 
45.3 
45. 7 
44.0 


2. 42 


North Barnstead. . . 


3 

1,5 

. . 1 


91 
88 


40 
39 
39 


68.2 
66.2 


1. 76 


1 
1 


4. 44 
4.90 

5. 78 


Claremont 


90 


27 


65. 1 


3.38 


1 


VERMONT. 


























IjTinenburg 

Craftsbury 


1, 13 
14 
5 
3,6 


90 

. 85 
82 
90 


27 
19, 27 
27 
27 


30 
34 
36 
37 


56.4 
59.1 
63. 5 
64.9 


4. 63 

1. 87 

2. 66 
2. 17 


19 
1, 19 
1 
1 


65 
58 
64 
68 


26 
25, 27 
25 
24 


16 
22 
25 
24 


37.4 
38.1 
43.4 
44.1 


3.05 
2.71 
3. 30 
3.68 


MASSACHUSETTS. 


























Topsaeld 

Georgetown 


1 
1 


90 
93 


-28 
27 


43 
45 


65.7 
65.2 


0.40 


1 
1 


74 
76 
71 
74 
78 
71 
73 
67 
72 
78 
72 


24 
30 

25 
24 
30 
30 

23, 30 
25 
24 

24, 25 
14, 25 


29 
27 
29 
26 
33 
29 
28 
23 
24 
25 
■ 27 


48.2 
46.1 
46.3 
46.7 
51.9 
47.4 
48.3 


6. 26 


Newbury 


1 


92 


18, 27, 28 


43 


64. 9 




1 




Cambridge 








1 




Baldwins vills 


7 
1 
14 


,85 
85 
89 


27 
18 
18 


48 
45 
44 


67.4 
66.0 
66.5 


0. 25 
0. 68 
0. 60 


10 
1 
1 
1 


4. 83 

4. 41 
6. 25 

5. 48 
4. 98 
4. 57 
4. 51 


Springfield 

Westfield 


1 
15 
1 
1 


89 
94 
88 
94 


^8 
28 
20 
27 


35 
36 
39 
36 


6.5.6 

67.0 
65.3 
68.3 


0. 37 
0. 65 
0. 86 
2. 44 


1 
]0 
10 


46.0 
47.3 
45.8 


Williams' College .. 


1 


85 


27 


36 


63. 7 


2. 27 


7 


70 


24 


25 


44.0 


5. 27 


RHODE ISLAND. 




























6 


85 


19, 27 


48 






10 


76 


26 


30 


51.7 


4.64 


CONNECTICUT. 










15 
1,15 
15 
1 


84 

90 


18 
28 


43 
46 


64.2 
68.5 , 


0.31 


10 

1 


72 
82 
82 
74 


24, 25, 30 
24 
26 
30 


30 
30 
27 
25 


49.9 
52.0 
50.3 
43.6 1 


4. 47 




92 
86 


28 
27 


43 
40 


68.4 
65.3 


0.75 


10 
10 


3. 21 
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Places in StateB and 
Territories. 



NEW YORK- 



Moriches 

South Hartford . . 

Albany 

Fishkill Landing 

Garrison^s 

Throg'B Neck 

Deaf and Dumb Inst 
Columbia College 

Flatbush 

New burgh . . 

Gouverneur 

South Trenton . . 

Oneida 

Sherburne 

Theresa 

Depauville 

Oswego 

Palermo 

Bald wins ville 

Skaueateles 

Auburn 

Nichols 

Palmyra 

Geneva 

Rochester ... 

Kochester Univer'y. 

Buffalo 

Jamestown 



15 
3 
1 
1 
1 
15 
1, 14 



NEW JERSEY. 



Paterson 

Newark 

Trenton 

New Brunswick . 
Burlington 



Moorestown . . 
Mount Holly , 

Seaville 

Haddonfield . . 
Greenwich . . . 



PENNSYLVANIA. 



Nyces 

Fallsington 

Philadelphia 

Germantown 

Mooreland 

Dybexry 

Nazareth 

North Whitehall. . 

Oxford 

Parkesville 

Silver Spring 

Mount Joy 

Harrisburg 

Lewisburg 

Tioga 

Fleming. 

Pennsville 

Connellsville 

Canouhburg , 

DELAWARE. 

Wilmington 

MARYLAND. 



Woodlawn . 
Annapolis . . 
St. Imgoes-. 
Sykesville . . 



6 

1, 15 
4,5 
4 

3,4 
3 
4 

3,13 
13 
4 
4 

3,4 
1, 3, 4 
4 

14 
13,17 
13 
14 
2, 12 
17 



1,3 

6 



Max. 



SEPTEMBER. 



Min. 

temp. 



Beg. 

95 
90 



1 
6 

4,6 
4,6 
6 
1 
6 
6 
6 



1,4 
5, 13, 14 
4, 6, 14 
14 
4 
5 
5 
11 
10, 12 



91 



92 



00 



29 
27 
27 
27 
27 
18 
18, 19 



19 
18 
27 
20 
26 
28 
19, 26, 27 
27 
27 
26 
' 28 
26, 27 
27 
28 
27 
26 
27 
,27 
19 
19, 20 



19, 27 
28 

19 
19, 28 
19, 27 

28 
19, 28 



19, 26, 28 
19 
19 
19 
19 
27 
18, 28 
19 
19 



27 
17 
29 
27 
27, 28 
30 
20 
19 
29 



28 
20, 28 
19, 29 

20 



Mean 
temp. 



Deg. 
51 
38 
47 
45 
42 
45 
51 



49 



Deg. 
71.9 
!.7 
70.9 

68.3 
66.7 
68.3 
72.7 



67.8 
68.8 
63.0 
64.3 
65.2 
66.2 
64.2 
65.9 
64.9 
64.7 
64.9 
66.4 
69.2 
66.7 
67. 1 
68.0 
67.2 
67.0 
63.0 
71.5 



68.2 
68.4 



71.3 
68.3 

69.7 
69.5 
72.3 
69.2 
70.4 



65. 7 
70.9 
74.0 
70.1 
68.6 
60.5 
68.9 
68.1 
70.7 



In. 
3.53 
2. 08 
2. 80 
1.48 
2. 02 



4. 21 



68.4 
74. 9 
73,2 
66.9 
71.3 
67.8 
67.0 
70.0 
68.9 



69.6 



71.5 
74.3 
75.7 
76.1 



2. 21 

1. 50 

2. 36 
2. 96 
9. 16 



2. 67 
4. 10 

3. 30 

4. 20 



4.86 
4. 33 
4. 33 
3.29 



3. 35 
3.21 



2. 60 

3. 25 



4.80 
7. 72 
3. 59 



1. 80 

2. 00 
6. 58 



0. 30 

4. 75 

5. 46 
3. 94 
5. 09 
6. 19 



4.60 



6. 95 



1.07 
3. 79 

0. 62 

1. 75 



Date. 



10 
10 
7, 10 
11 
10, 11 



10 
10 
10 
10 
10 

2, 10 
10 

9, 10 
10 
10 



Max. 
temp. 



Deg. 

85 
72 
72 
78 
79 
74 
83 
76 
80 
75 
61 
70 
68 



14 

24, 25, 27 
24, 27 
25 
14, 25 
25 
25 
25 
25 
22 
25 
24, 25 
24 



10 



10 
10 
10,11 
10 



24, 25 
27 
24,25 
24, 25 
25 
25 
25 
24 



24 
21,25 
25, 29 
24 
24 



25 
26 
25, 26, 30 
26 
14, 25, 
26, 30 
26, 30 
30 
17 
30 
30 



30 
30 
30 
26, 30 



Min. 

temp. 



Deg. 
33 
25 
35 
31 
32 
33 
39 
35 
34 
35 
20 
24 
27 



Mean 

temp. 



■ill 



Deg. 
55.9 
46.4 
50.9 
50.1 
50.3 
50.4 
54.0 
51.2 
51.3 
50.1 
42.4 
43.7 
47.2 



41.5 
43.7 
47.2 
42.8 
43.7 
44.6 
50.0 
45.6 



47.0 
46.8 
46.8 
47.8 
47.5 



51.8 
52.2 
59.4 



51.2 

5?. 8 

51.8 
49.3 
51.4 
52.9 



46.4 
52. 0 
55.-9 



51.1 
43.0 
50. 
49.7 



52.2 
50.5 
57.1 

54.: 

48.0 
49.8 
46.3 
46.5 
49. 0 
47.0 



51.3 



53.3 
50.7 
57. < 
51.6 
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SEPTEMBER. 


OCTOBER. 


Places in States aDd 




























Territoriea. 


Date. 


Max. 
temp. 


Date. 


Min. 
temp. 


Mean 
temp. 


S H 


Date. 


Max. 
temp. 


Date, 


Min. 
temp. 


Mean 
temp. 


jM o O 

^ — 


WEST VIRGINIA. 








































Beg. 


In. 




Beg. 




Beg. 


Bcsr. 


In. 


Cabell Court-House 




27 




20 


56 


73.3 


3. 10 


10 


80 


29 


32 


54.3 


0. 90 


TKXAS. 






























15 


IC 


96 


23, 30 


72 


82.2 


8. 62 


12 


90 


30 


42 


66,9 


3.52 


MISSISSIPPI. 






























4, 8, 


11, 
12 


86 


19 


65 


77.4 


5.17 


26 


82 


19, 21, 29 


40 


63.6 


1. 77 


TENNESSEE. 
































11 


88 


19, 30 


56 


74. 1 


6. 19 


12 


76 


29 


38 


55, 9 


1.03 


KENTUCKY. 




























Louisville 


5, 


15 


91 


20 


50 


75.5 


5. 61 


7 


79 


29 


36 


55. 6 


1. 84 






11 


90 


20 


55 


73. 3 


7.17 


8, 9, 10, 
11 


76 


29 


33 


54. 5 


1. 55 




5, 9, 


12 
13 


92 


30 


56 


74. 7 


3. 75 


9, 1 0 


78 


29 


35 


55. 8 


1. 25 




3, 21, 


29 


89 


2d 


55 


73. 5 




13 


78 


13, 30 


36 


56. 5 




OHIO 












Say brook 




13 


CO 


19 


48 


d8. o 


4. 10 


9 


73 


24, 25 


31 


49, 4 


2. 00 


Austin burg 




13 


91 


19, 27 


45 


66. 0 


3. 95 


9 


75 


24 


24 


46. 4 


0, 50 


Kew Lii;<bon 




4 


95 


27 


42 


70. 0 


6. 75 


9 


76 


30 


26 


49. 6 


1. 15 


East Fairfield 




9 


82 


27, 29 


51 


68. 0 


5. 74 


10 


70 


22, 30 


J 30 


48. 6 


1. 44 








88 
88 




50 


71. 3 


9. 50 














\V('lsh!ic4d 


4, 


13 


19 


48 


70. 7 


9. 84 


9 


/6 


29 


32 


48. 1 


3, 90 


Miluersville 




13 


88 


29 


46 


69. 0 


4, 47 


10 


76 


30 


25 




1. 26 


East Cleveland 




13 


90 


19 


49 


69. 7 


4. 82 


9 


77 


21, 30 


33 


51. 2 


2. 75 


Wooster 




14 


88 


27 


52 


71. 3 




9 


78 


30 


28 


49.8 




Gallipolis 


11, 


13 


89 


20 


48 


71.3 


5. 42 


10 


76 


30 


29 


52.0 


1.71 


Kel ley's Island 


10, 


17 


88 


19 


57 


73.0 


8. 23 


7,9 


74 


28,29 


38 


53,5 


3. 11 


Is orwtilk. 


10, 


13 


88 


27 


48 


69.7 


5. 30 


9 


75 


29, 30 


30 


48.6 


2. 03 






16 


89 


18 


52 


69.4 


5. 65 


9 


80 


30 


28 


47.2 


0, 85 


Kingston 




17 


92 


19, 27 


54 


73. 9 


5. 51 


9 


81 


30 


31 


52. 2 


0. 92 


Toledo 




4 


90 




46 




10. 19 


9 




30 


32 


50, 2 


2. 25 


Marion 




10 


85 


19 


48 


69! 4 


6. 38 


9 


72 


29, 30 


30 


47. 7 


1.41 


Urbaua University. 


5 


17 


88 


19 


50 


72.4 


5. 32 


9 


76 


29 


29 


50.0 


1.22 


Hillsborough 


10, 


13 


84 


19 


52 


71.3 


5. 45 


9 


73 


29 


32 


51. 3 


0.87 


H'pley 




13 


92 


19 


54 


75.9 


3. 92 


9 


81 


30 


31 


55.4 


0. 88 






15 


92 


20 


53 


71. 7 


6. 75 


12 


78 


29 


31 


53. 4 


0. 75 


Cincinnati 




12 


95 


19 


50 


75. 3 


5. 76 


10, 12 


79 


29 


33 


54. 0 


0. 86 


















2, 3 


80 


29, 30 


32 


53. 0 


0. 80 


College Hill 




12 


93 


19 


52 


75. 3 


4. 13 


9 


77 


29 


31 


54.3 


0. 75 


MICHIGAN. 
































10 


88 


18 


51 


69. 6 


5. 05 


9, 10, 11 


72 


22 


31 


48.3 


2. 52 


State Agr. College . 




10 


85 


1 9 


43 


(57. 7 


4. 79 


9 


74 


29, 30 


29 


46. 5 


2. 79 


1"X 0 in 0 s t (3 eld. 




3 


88 


19 


43 


66.1 




9 


73 


29 


20 


44. 6 




INDIANA, 














Vevay 




12 


99 


19 


51 


77.2 


6. 51 


10 


96 


27, 29 


30 


55.1 


1.55 






9 


88 


30 


49 


71. 1 


5. 37 


8, 9 


73 


29 


29 


49, 1 


1. 11 


Spiceland 




12 


91 


19 


47 


72. 7 


3. 00 


8 


79 


29 


32 


51. 0 


1, 60 






11 


88 


19 


58 


77.0 


8.50 


11 


85 


28 


39 










4 


96 


19. 30 


50 


75. 3 


6. 69 


9 


91 


30 


28 


51.0 


2. 38 


Isow Albany 




5 


90 


19. 20 


53 


■54.3 


6. 85 


9, 12 


78 


29 


37 


54,0 


1. 09 


Indianapolis 




12 


91 


19, 20 


51 


73.0 




8 


79 


29 


31 


51,9 






4 


13 


90 


30 


50 


72.4 










Farmers' Institute . 




4 


95 


30 


50 


70. 8 


6. 75 


11 


73 


28 


30 


55. 2 


1. 75 




9 


10 


90 


19, 30 


57 


76.5 


5. 26 


11 


77 


29 


37 


56,3 


1. 38 


ILLINOIS. 




























Chicago 




2 


90 


30 


44 


67.4 




9 


78 


29 


22 


48.9 








3 


87 


30 


50 


73.7 


3. 32 


9 


77 


29 


25 


51. 0 


2. 45 


Riloy 




3 


87 


20 


47 


68.5 , 


3.34 


9 


77 


29 


23 


47.0 


2.20 
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Places in States and 
Territories. 



SEPTEMBER. 



Date. 



ILLINOIS— Cont'd. 



Sandwich 

Ottawa 

Winnebago 

Wyauet 

Tislvilwa 

Elmira 

Hennepin 

Peoria 

Pekiu 

Springfield 

Dubois 

Waverly 

Murray sville ... 

Galesburg 

Augusta 



WISCONSIN. 



Manitowoc 

Milw^aukee 

Green Bay 

Geneva 

Delay an 

Waupacca 

Wcyauwega 

Embarrass 

Kocky Run 

Madison 

Baraboo 

Beioit 

Plymouth 

Odanah 



MINNESOTA. 



Beaver Bay., 

Afton .- 

St. Paul 

jMiuiieapoiis-, 
Forest City. - 

Sibley 

New Ulm 



IOWA. 



Clinton 

Lyons 

Davenport 

Dubuque 

Muscatine 

Fore Madison . . 

MonUcello 

Guttenberg 

Ceres 

Manchester 

I.Iount VciMion . 

Iowa City 

Independence. . 

y/aterloo 

Iowa Fails 

Des Moines 



3, 9, 14 
3 
9 



4 

4, 12 
4 

12 
12 
4 
3 

2, 3, 12, 
13 



24 

14 
3 

3, 14 
3 
3 
22 
'^3 
3 
3 
3 
3 
3 



16 

1 
3 
3 

9, 16 
2 

1, 2,9 



14 
3 
3 
3 

2 

14 
9 
3 
3 
3 
3 

13 

2, 3, 11 



MISSOURI. 



St. Louis 10 

St. Louis University 8, 10, 12 

Athens 3, 4, 15 

Canton 2 

Harnsonville 13 

Eastou 13 



Max. 
temp. 



Deg. 

92 
94 
89 
91 
94 
89 



19 

18, 30 
30 

19, 30 
19 
30 



18, 19 
19 
18 

29, 30 
30 
38 
30 

18, 30 
18 
19 
30 
30 
18 



18 
30 
30 
19 
19, 30 
30 
30 
30 
30 
30 
30 
19 

28, 29 
19 

29, 30 



Min. 

temp. 



Deg. 



Mean 
temp. 



Deg. 
70.4 
72. 1 
70.2 
71.6 
74.2 
70.8 



73.4 
73.6 
72.9 
73.2 
73.4 
7.3.7 
70.0 
72.3 



66.6 
68.9 
66.1 
68.2 
67.8 

68. 7 

69. 2 
66.4 
67. 3 
70.9 
69.6 
68.0 
67. I 



In. 
5. 72 

3.89 
9. 09 
11. 57 



7. 50 



6.31 
11.30 



5. 00 
4.20 
5. 83 
5. 08 
5. 80 



4. 83 
0. 37 

5. 87 



60.7 
65. 4 
67.8 
68.4 
«j7.2 
68.9 
7L7 



74.5 
69.8 
70.3 
70.8 
72.7 
73. 1 



69.9 
68.2 
70.3 

72. 6 
70.6 
69. 0 

73. 5 
70.7 



75.5 
76. 7 



8. 63 

3. 27 

4. 20 



7. 35 
5. 23 
U. 30 



2. 74 
8. 01 
2. 51 



7. 00 

3. 68 
4. 17 

4. 28 
6. 63 

5. 62 



3. 65 
6. 80 



74.0 
74.4 
73.6 



2.87 
2. 75 



2.60 
2.83 
2.96 
7. 42 



7,9,10 
7 
7 
9 

7,8 
9 

7,9 
7,8 
] 
1 
23 



9 

, 10, 11 
10 
9 
10 



10 
7,9 
9, 10 
6,9 



9 
6 
6 

6,8 
8, 10 
6 
6 

5,7 
6,8 



5, 6, 7, 8 
4. 78 r 7 



M 


Date. 


Mm. 


Mean 


c i ^: 


emp. 




temp. 


temp. 








Dtg. 






Iti 




29 




49''^ 


1 48 


81 


28, 29 


28 


50. 8 


1! S4 


78 


29 


17 


48.2 


3. 53 


82 


29 


25 


52. 6 


2. 9(1 


78 


29 


26 


5i. 4 




76 


29 




52. 0 


2. 25 


76 


29 


26 


52. 0 




79 


29 


29 


54. 7 


1. G7 


89 


29 


28 


54. 6 


i.83 


84 


28 


32 


51. 6 




82 


29 


30 


53. 8 


3. 45 


81 


29 


28 


54.9 


2. 10 


80 


29 


26 


55. 2 


2. 25 


79 


29 


29 


52.2 


4. 39 


79 


29 


24 


53. 7 


3. 35 


79 


29 


30 


48.0 


3. 33 


79 


29 


28 


49.8 


5. 23 


76 


^9 


20 


46.0 




75 


29 


17 


46.5 


2. 52 


80 


30 


25 


46. 4 




79 


30 


22 


46.7 


5. 50 


82 


29 


26 


4.5. 4 


3. 28 


78 


29 


17' 


47.3 


4. 06 


76 


29 


20 


49.6 


5. 63 


74 


29 


20 


47.2 


2. 65 


80 


29 


23 


46. 3 


3. 70 


76 


30,31 


26 


43.7 




66 


30 


^4 


44. D 


1 05 


79 


29 30 


22 


47 0* 


2 30 


8(3 


'30 


19 


47." 6 


2^65 


84 


29 


18 


48. 8 


0. 66 


86 




18 


49. 4 


4. 52 


87 






51. 5 


3. 11 


78 


29 


00 




4. 00 


78 


29 


^*8 


51 9 


4. 07 


75 




25 


49, 3 


2. 67 


77 


29 


21 


50.6 


3. 77 


77 


gq 






3. 63 


84 


29 


23 


54! 1 


2. 73 


78 




1^ 






74 


OQ 




48. 7 




78 


oa 


I fi 


48. 1 


5. i2 


78 


OQ 




'r l 'n. 






29 


2o 


53. 9 


6. 3o 


86 


27 


30 


46.7 


10. 20 


80 


29 


16 


51. 0 




78 


29 


22 


47.2 


6. 31 


81 


29 


23 


47.9 


7. 5t) 


80 


29 


30 


57.3 


3. 33 


80 


29 


34 


58.8 


3. 11 


72 


17 


37 


54.5 


3. 94 


87 


29 


21 


55.8 


3. 96 


80 


29 


26 


56.6 


0. 72 


S3 


29 


25 


£6.7 
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Places in States and 
Territories. 



SEPTEMBER. 



Date. 



Max. 
temp. 



Min. 
temp. 



Mean 
temp. 



Date. 



Max. 
temp. 



Min. 

temp; 



Mean 
temp. 



KANSAS. 

Olatha 

Atchison ..... 

State Agr. College 
Fort Eiley 

Nebraska; 

Elkhorn 

Belle vue 

UTAH. 

Great Salt Lake City 

St. George 

St. Mary's 



2, 8, 13 
12 



15 
12, 16, 17 
12 



Deg. 
93 
97 
90 
95 



29, 30 
30 



Beg. 
54 
46 



Beg. 
72.5 
73. 6 



In. 
8. 10 



82 
' 86 



Beg. 

24 



Deg. 
42.9 
55.5 



30 
29, 30 



75.3 



71.6 
72.9 



64. 6 
73,9 
59.6 



1. 00 



1.31 



1.52 
0.20 



NEVADA. 

I^tar City 

WASHINGTON. 
N&eali Bay 

CALIFORNIA. 

San Francisco 



5,6,7 



Sacramento . 

Monterey 

Meadow Valley . , . . 



4,20 



12, 13 



12, 14, 
16, 23 
27 
13, 21 



53.7 



61. 9 

60.9 
61.5 
56.8 



13.30 



0.24 

0.01 
0. 17 
1.75 



72 



60 



24, 26, 
28,29 



25 

24, 29, 30 

23, 
28 
28 



30 



54.0 
55.7 



56.4 
60.7 
46.8 



50.4 



56.0 

63.1 
57.9 
50.7 



NOVEMBER. 



17 


56 


12 


6 


37.2 


5.84 


27 


50 


23 


—11 


24.2 


4.93 


17 


60 


12 


—2 


34.8 


3. 70 


27 


50 


23 


—15 


22.1 


3. 35 


17 


61 


12 


8 


36. 4* 


8. 40 


13 


46 


22 


— 6 


24.1 


3. 25 


■ 17 


65 


12 


10 


37.1 


3. 24 


13, 27 


47 


23 


—10 


24.4 


3. 23 














27 


47 


23 


— 1 


23.8 




17 


70 


8, 12, 29 


20 


38.2 


3. 74 


27 


55 


22, 23 


0 


25.3 


2. 61 


17 


68 


12 


15 


37.1 


7. 98 


27 


52 


22 


— 3 


24.4 


2.72 


17 


67 


11 


16 


37.9 


3. 72 


27 


54 


22 


— 2 


25.7 


3. 84 


17, 


58 


12 


2 


33.1 


1. 67 


27 


49 


22 


—12 


20.5 


3. 01 


17 


66 


12 


7 


36.9 


1. 00 


4,25 


47 


23 


— 1 


25.5 


1. 43 


17 


75 


8 


21 


41.2 


2.89 


27 


56 


22 


2 


29.4 


0. 95 


16,17 


69 


12, 29 


19 


39.6 


2. 88 














17 


70 


12, 29 


18 


38.0 


3.20 


27 


51 


22 


— 3 


27.0 


3. 38 


13 


58 


9 


]4 


34.6 


2. 95 


4 


48 


22 


—17 


24.5 


1.03 


17 


61 


8 


11 


32.9 


2.22 


27 


42 


16, 23 


— 7 


21.4 


3.48 


17 


65 


8 


17 


36.5 


3. 50 


27 


58 


22 


— 8 


26.4 


2. 32 


17 


65 


8. 29 


22 


38.3 


3. 03 


4 


45 


22 


0 


27.2 


2. 46 


17 


68 


29 


18 


37.1 


3. 51 


27 


54 


23 


0 


28.1 


1.69 


17 


72 


11 


23 


44.3 


3. 74 


27 


61 


23 


11 


34.3 


3. 00 


17 


71 


29 


18 


49.5 




27 


62 


22 


1 


29.3 


1.65 


17 


. 72 


29 


18 


40.5 




27 


61 


22 


2 


30. 1 




16, 17 


67 


12 


20. 


40.8 




27 


59 


9 


2 


30. T) 


0. 83 


14 


65 


8 


23 


45.3 


4. 33 


3,4 


57 


16 


11 


36.0 


4.28 


17 


69 


11 


20 


41.8 


2. 36 


27 


59 


9, 23 


8- 


32.1 


2. 75 


16, 17 


69 


29 


19 


41.2 


3. 40 


27 


58 


9 


6 


31.7 


3.9Q 


17 


66 


8 


14 




2. 51 


27 


57 


23 


3 







MAINE. 



Stenben 

Lee 

West WaterviUe . . 

Gardiner 

Webster 

Standish 

Cornish 

Cornishville 



NEW HAMPSHIRE. 



Stratford 

Shelburne 

North Barnstead. . 

Concord 

Claremont 



VERMONT. 



Lunenburg . . . 

Craftsbury 

East Bethel 

Middlebury 

Brandon 



MASSACHUSETTS. 

Topsfield 

Georgetown . . 

Kewbury 

Cambridge 

l^ew Bedford ..... 

Worcester 

Mendon 

Baldwinsville 
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Places in States and 
Territories. 



ILLINOIS— Coilt'd. 



Sandwich 

Ottawa 

Winnebago. .. 

Wyauet , 

TiBkilwa 

Elmira 

Hennepin 

Peoiia , 

Pekin 

Springfield 

Dubois 

Waverly 

Murraysville 
Galesburg . . . 
Augusta 



WISCONSIN. 



Manitowoc . . 
Milwaukee . . 
Green Bay . . 

Geneva 

Delavan , 

Waupacca . . . 
Wcyauwega. 
Embarrass . . . 
Rocky lain. - 

Madison 

Baruboo 

Be'oi I 

Piyiiiouth 

Octanaii 



MINNESOTA. 



Beaver Bay.. 

Afton 

St. Paul 

M inneapolis . . 
Forest City.. 

Sibley 

New Ulm 



IOWA. 



Clinton 

Lyons 

Davenport 

Dubuque 

Muscatine 

Forr Madison . . 

MoaUcello 

Guttenberg 

Ceres 

Manchester 

Liount Vernon . 

Iowa City 

Independence.. 

Yv'^aterloo 

Iowa Falls 

Des Moines 



St. Louis 10 

St. Louis University 8, 10, 1'2 

Athens 

Canton , 

Harrisonville . , 
Easton , 



SEPTEMBER. 



3, 9, 14 
3 
9 
9 



4 

4, 12 
4 

12 
12 
4 
3 

2, 3, 12, 
13 



24 
14 
3 

3, 14 
3 
3 
22 
3 
3 
3 
3 
3 
3 



16 

1 
3 
3 

9, 16 
o 

1,2,9 



14 
9 
3 
3 
3 
3 

13 
2, 3, 11 



3, 4, 15 
2 
13 
13 



Max. 
temp 



Deg. 
92 
94 
89 
91 
94 
89 



19 

18, 30 
30 

19, 30 
19 
30 



18, 19 
19 
18 

29, 30 
30 
38 
30 

18, 30 
18 
19 
30 
30 
18 



18 
30 
30 
19 
19. 30 
'30 
30 
30 
30 
30 
30 
19 

28, 29 
19 

29, 30 



Min. 

temp. 



Beg. 
45 
48 
46 
48 
46 
47 



Mean 
temp, 



Beg. 
70. 4 
72. 1 
70.2 
7L. 6 
74.2 
70.8 



73.4 
73. 6 
72. 9 
73.2 
73.4 
73.7 
70.0 
72.3 



66.6 
68.9 
66. 1 
68.2 
67.8 
68.7 
69.2 
66.4 
67.3 
70.9 
69.6 
68.0 
67. 1 



60.7 
65.4 
67.8 
68.4 
t57.2 
68.9 
71.7 



74.5 
69.8 
70. 3 
70.8 
72.7 
73. 1 



69.9 
68.2 
70. 3 
72.6 
70.6 
69. 0 
73. 5 
70.7 



75.5 
76.7 



74.0 
74.4 
73.6 



In. 
5. 72 
3.89 
9. 09 
n. 57 



7. 50 



6.31 
11.30 



5. 00 

4. 20 

5. 83 
5. 08 
5. 80 



4. 83 
6. 37 

5. 87 



7,9,10 
7 
7 
9 

7,8 
9 

7,9 
7,8 
] 
1 
23 



8. 63 
3. 27 
4. 20 



7. 35 
5. 23 
U. 30 



3. 53 

i.'oo' 



2. 74 

8.01 
2. 51 



7. 00 

3. 68 

4. 17 
4.28 
6. 63 

5. 62 



3. 44 
3.' 6.5" 



2.87 
2. 75 



2.60 
2.83 
2. 96 
7. 42 
8.09 
4.78 r 



7 
9 

9, 10, 11 
10 
9 

10 



10 
7,9 
9, 10 
6,9 



9 
6 
6 

6,8 
8, 10 
6 
6 

5,7 



11 
8 
7 
7 

5, 6, 7. 8 

■7 



JTax. 

temp, 



Deg 
75 
81 
78 
82 
78 
76 
76 
79 
89 
84 
82 
81 
80 
79 
79 



29 
28, 29 
29 
29 
29 
29 
29 
29 
29 
28 
29 
29 
29 
29 
29 



29 
29 
29 
30,31 



30 



29, 30 
30 
29 
29 
29 



29 
29, 30 
29 
29 
29 
29 



Min. 
temp. 



Beg. 
22 
28 
17 
25 
26 
22 
26 
29 
28 
32 
30 
28 
26 
29 
24 



Mean 
temp. 



Beg. 

49. 4 

50. 8 
48.2 
52.6 
51.4 
52.0 
52. 0 
54.7 
54. 6 
51.6 
53.8 
54.9 
55.2 
52.2 
53.7 



48. 0 
49.8 



46.0 
46. 5 
46.4 
46.7 
45. 4 
47.3 



49. 6 
47. 2 
46. .3 
43.7 



44.5 



47. 0 
47. 6 
48.8 
49.4 
51. 5 



51.7 

51. 9 
49.3 
50. 6 
50. 4 
54.1 



47. 6 
48.7 
48. 1 
50.5 
53.9 
46.7 
51. 0 
47. 2 
47. 9 



57.3 
58.8 
54.5 
55.8 
56.6 
56.7 



In. 
1.48 

1. ei 
3. 53 

2. 9U 
'2^25 

"i."G7 

i.83 

"3.' 45 
2. 10 

2. 25 
4.39 

3. 35 



3. 33 
5. 23 



5. 50 

3. ^8 

4. 06 



5. 63 
2. 65 
3.70 



1.05 



2. 30 
2. 65 
0. 66 
4. 52 
3. 11 



4. 00 
4. 07 

2. 67 
3.77 

3. 63 
2.73 



6. 35 
10. 20 



6.31 
7. 50 



3. 33 
3. U 
3. 94 
3. 96 
0. 72 
2.&1 
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Places in States and 
. Territories, 



NOVEMBER. 



Date. 



Max, 
temp. 



Date. 



Min, 
temp. 



Mean 
temp, 



DECEMBER. 



Date. 



Max. 

temp, 



Min. 
temp. 



Moan 
temp 



PENNSYLVANIA— 

Continued. 



Tioga 

Fleming...... 

Pennsville 

Connellsville . 
iCanonsburg . . 



MARYLAND. 



Woodlawn . 
Annapolis . . 
St. Inigoes . 
Frederick 
Catonsville . 



16, 17 
17 

15, J 6 
17 
17 



17 
17 
16, 17 



70 
67 
65 
67 
66 



12 
12 
il 
12, 28 
11, 12 



18 
17 
18 
20 
20 



DIST. OF COLUMBIA, 

"Wasiiington 

WEST VIRGINIA. 



Cabell C. H. 
Weston . . . . . 



VI^blNIA. 

Wythesville 

GEORGIA. 

Atlanta 



3 

16, 17 



1,16,17 



TEXAS. 

Austin 

MISSISSIPPL 

Natchez 



19 



15 



16,17 



72 



63 



78^ 



83 



75 



16, 23 
12 



8,28 



30 



ARKANSAS. 

-Helena 

TENNESSEE. 
Clarkfeville ...... 

KENTUCKY. 



Louisville .. 
Cbilesburg . 
Danville . . . 
London 



16 



OHIO. . 

Austinburg 

Saybrook 

KeW Lisbon ....... 

East Fairfield 

Steubenville 

Welsbfield , 

Milnersville . 

East Cleveland .. - - , 

Wooster 

Grallipolis 

Keiloy's I&land 

Norwaik 

"W esterville . , 



16 

- 16 
16 
16, 17 



70 



27 
6,21 



11 
11 
11, 13 
11, 12 



Kingston . 
t«leao...,. 



11 
8 
11 
28 
28 
11, 12 
11,12,28 

11, 20, 
27, 28 

12, 28 
28 



27 



36 



40.1 
39.6 
37.2 
39.6 
38.4 



45,5 
46. 5 
48.1 



37. 5 
43.2 



51.8 



56.4 



47.5 



45.1 
48.2 
46.5 
45.8 



38.5 
40.6 
39.5 
40.9 
41.5 
40.1 



41. 2 
3S.4 

42. 2 
42.8 
39.7 
40. 0 

I -41. 5' 
i 41.1 



In. 

2.85 
1.36 
2.07 



0. 70 



2. 82 

3. 66 
5. 55 



6. 20 



1. 49 



1. 25 
0. 59 
0. 65 



1. 65 

2. 25 

1. 03 
0. 79 
0. 86 

2. 05 



0. 86 



1.00 
0. 43 
0.50 



4 

4 
4 
3 

3,4,26 



4 

4 

4, 27 
4 
27 



3,4 



66 
65 
60 
70 
58 



69 



16, 22 
16 
16 
15 
15 



4 
1 
2 
1 
0 



31.3 
30. i 
28.7 
35.7 
32.5 



37.1 
38.7 
40. 1 
34.0 
33.1 



16 



3, 4, 
25,26 



64 



75 



82 



76 



79 



15 



15 



19 



18 



14, 15 



14 



14,15 

15 
14, 15 



39.6 



48.0 



52.5 



40.4 



37.7 

38.3 
39.8 



3 
12 
4 

3,4 



16 
16 
15 
15,16 



0.51 
0.31 



3 
4 
12 
12 
3 

3,4 
4 
3 

3 
11 



15, 23 
23 
15 
23 
23 
23 
23 

■ 15 

15 



—2 
1 
5 
5 

—5 
2 
0 
3 

—4 
9 
6 

-2 
1 

4 

10 



28.1 

30.9 

33.6 

32.! 

35.4 

31.3 

30.0 

32.8 

41. 4 

4a3- 

31. 6 

me 

33.0 
35.7 



METEOEOLGGY OF 1865. 
Meteorology (o/* 1865— Continued. 



597 



Places in States and 
Territories. 



Date. 



Max. 
temp. 



Min. 
temp. 



<^ O s. 

Mean. .^5 
telup- I | g 



DECEMBER. 



Max. 

temp, 



Min, 
temp. 



Mean 
temp. 



OHIO — Cont'd. 



Marion 

Urbana University 
Hilisborough . . . . 

Ripley .., 

Bethel 

Cincinnati , 



College Hill 

Farmers' School . . 

MICHIGAN. 

Monroe 

State Ag. College. 
Homestead ... 

INDIANA. 

Vevay 

Richmond 

Spiceland 

Madison, 

Columbia City 

Indianapolis 

New Harmony ^.. 

ILLINOIS. 



Chicago - ... 

Evanstou 

Marengo 

Ililey .. 

Aurora , 

Sandwich .. 
Ottawa ..... 
Winnebago. 

Wyanet 

Tiskilwa 

Elmira 

Hennepin .. 

Peoria 

Springfield . 

Dabois 

\V averly — 
Galesburg . . 
Augusta . . . . 
Manchester . 



WISCONSIN. 



Manitowoc . . 
Milwaukee . . , 

Rip on - 

Geneva 

Delavau 

Waupacca . . , 
Weyauwega. , 
Embarrass .., 
Rocky Run. . . 

Baraboo 

Beloit 

Plymouth — 



O danah 

■ MINNESOTA. 

Beaver Bay 

Afton 

St. Paul. . 

Minneapoiis 

Forest City 

Sibley-..,.,.... 
Mew Ulm 



16 
16 
16 
15 
16 
16 

16, 17 
15 



16, 17 
16 
15 



f6 
16 
16 
16 
13, 15, 16 
15, 16 
15, 16 



Beg. 
68 
71 
69 
79 
71 
75 

70 
70 



28 
12,21 
, 12, 28 
12 
12, 27 
8, 12 
24, 28 
11 

,11,13 
20, 24 



12 
24, 27 
26 



8, 12, 13 
27 
7,21 
27, 28 
29 
7, 27 
7,27 



5,27 
5 



Deg. 
21 
22 
28 
30 
25 
28 

■ 29 
26 



13 
13 
, 13 
13,16 
13 
12 
16 
16 
13 
16 
13 
17 
16 
16 
16 



27 
5, 22 
7 
7 

27 
5 
5 
5 
5 
5 

7,11, 27 
7 

5,7 
5 
5 



14 
15 
15 
13, 14 
13 
14 
13, 15 
15 
14 
13, 15, 16 
14 
15 



5, 7, 30 
5 
5 
5 

26 
5,27 
5 
27 
5,9 
5, 26 
26 

4,5.7,18, 
27, 30 



13 
14 
15 
- 15 
15 
15 
]5 



Deg. 
38.*9 
38.6 
41.7 
45. 7 
41.4 
43.3 

42.8 
40.5 



39.1 
33.6 
38.6 



44.1 
37.8 
41.0 



40. i 
39.3 
44.6 



37.3 
43.7 



38.2 
39.0 
37.5 
40.1 
38.0 
41.8 
41.8 
40.6 
42.0 
42.8 
47.2 
44.4 
41.8 
40. 8 
42. 1 



41.1 
42.7 
40.1 



37.6 
39.4 
39.3 
37.5 
37.1 
41.8 
37.1 
38.5 



39.8 
37. 7 
37. 0 
36.8 
36.6 
38.3 
40.0 



0.57 
0. 73 
0. 58 
0. 64 
0. 75 
0. 56 

0. 28 
0.30 



0. 01 

0. 68 



3 
4 
3 

2,3 
3 
3 



Beg, 
58 

. 64 
68 
68 
71 
69 



23 
14, 15 
15 
15 
15 
14 



Beg. 

— 1 
1 
4 
9 
4 
5 



Beg. 
31. 1 
31.3 
33.7 
40.0 
36. 1 
37.0 



1. 25 
0. 73 
0.8-0 



3 

2,3 
2,3 



15 



. 15 
14, 15 
14 



0. 35 

6.' 21" 



0.32 



1. 23 
0. 67 
0. 37 
0. 49 
0. 42 
0.28 



0. 19 



0.31 



0.35 
0. 00 
0.00 
0. 12 



0. 54 
0.41 



10, 11 
10 
10 



21 
21 
21 
22 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
14 
21 
21 
21 
15,21 



0.10 



0. 10 
0. 84 

0. 38 

1. 66 
0. 10 
0.40 



0. 33 



0.23 
0. 63 
0. 50 
0. 62 
0. 31 



11 
11 
26 
2 
10 
3 
10 
10, 11, 
25, 26 
3 



25 
10,24 
10 
10 
9 
24 
10 



15 
15 
15 
15. 
15 
14, 21 
21 
15 

15,22 



— 2 

— 5 

— 5 



30.5 
26.7 
25.0 



36.7 
31.4 
30.0 



27.0 
30.6 
34.8 



20.5 
24.9 
21.5 

22." 2" 

20.3 
23.7 
19.0 
22.1 
24.1 
22.8 
21. 0 
25. 5 
28.8 
30.5 
25.0 
21.7 
23.8 
25.3 



24.2 
23.9 

22.2 



—11 
—11 
—15 
—16 
—12 
— 4 
—20 
—13 



—16 
—32 
—26 
-^3 
—30 
—26 
—22 



19.7 
2.1.1 
22.0 
19.2 
21.4 
23.3 
20.5 
21.0 



13.7 
10.6 
10.3 
8.0 
12.0 



11.8 
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Places in States and 
Territories. 



NOVEMBER. 



Date. 



Max. 
temp. 



Date. 



Min. 

temp. 



Mean 
temp. 



•a a \ 
P4 



Date. 



Max. 
temp. 



Date. 



Min. 
temp. 



IOWA. 



Clinton 

Lyons 

Davenport 

Dubuque 

Muscatine 

Fort Madison . . 

Guttenberg 

Ceres 

Manchester 

Mount Vernon . 

Iowa City 

Independence. - 

Waterloo 

Iowa Falls 

Des Moines 

Clarinda ...... 



15, 16 
14 
17 
14 
16 
16 
16 
15 
14 
14 
13 
16 
16 

14, 16 
16 



Deg. 
65 
64 
69 
63 
€4 
65 
64 
63 
64 
63 
66 
67 
^6 
62 
67 



27 
4 
5 

27 

27 
5 

27 
5, 27 

27 
5 
5 

27 
5, 27 
5 
5 



Deg. 
20 
26 
22 
25 
17 
21 
21 
22 
12 
22 
20 
13 
18 
18 
17 



MISSOURI. 



St. Louis . - 

^t. Louie University 

Athens 

Canton 

Harrisonville 

Easton 



Olatha - - - . . 
Atchison .-, 
Fort Riley., 



NEBRASKA. 



Elkhorn . . 
Bellevue . 



8, 16 
16 
16 

8, 16 
16, 23 



8, 23 
10,11 
23 



23 
12, 15 



Great SaltLakeCity 

St. George 

St. Mary's 



CALIFORNIA. 



San Francisco . . 
Sacramento 

Monterey 

Meadow Valley . 



Nevada City...... 

WASHINGTON. 

Neeah Bay , 



OREGON. 
Albany 



NEVADA. 

Star City 



4,5 
4 

2 
5 



9, 12 



67 



5 
5 

6 
5 
5 

2, 26, 29 



5 
5 

2, 27 



1 
30 
1, 27, 28 



24 

26 
23, 25 
11 

24 



15, 23, 24 



36 



Deg. 
39.6 
40.4 
39.3 
40.9 
36.5 
42.1 
38.5 
36.3 
36.5 
39.5 
42.6 
36.4 
40.2 
37.8 
40.2 



47.1 
49.1 
46.2 
40.6 
46.8 
46.5 



44.4 
44.3 
48.3 



4L9 
45.2 



45.2 
4a 5 



55.8 
56.9 
56.7 
43.9 

45.5 



In. 
1. 00 
0. 42 
0. 24 
0. 20 
0. 20 
0. 28 
p. 41 



0.1 



0. 25 
0.80 



0. 03 
0. 25 



44.0 



0.00 
0. 08 
2. 75 



0. 04 
0.01 



4. 22 

0. 25' 



3.2V 
2. 43 
L78 



27. 60 
14. 43 



25 
11 
11 
10 
11 
1 
10 
11 
^5 

11, 25 
11 
25 

11, 25 
10 
1 

1, 4, 28 



10,24 
10 



8, 9, 10, 
27 



Deg. 

46 
52 
43 
44 
44 
51 
45 
42 
42 
' 44 
50 
44 
46 
38 
50 
48 



21 
14, 15 
13, 15 



15 
29 
14, 15 



18, 19 
19 
19 
4 



12 



48 



14, 15, 18 



Deg. 
—20 
— 8 
—15 
—18 
—17 
—15 
—21 
—22 
^27 
-18 
—17 
—27 
—13 
—12 
—22 



1 

2 

—10 
—19 
— 7 
—12 



-20 
-15 



6 

5 

-14 



35 
31 
31 
7 



22 



J_ 



IIDEX. 



A. 

Pago. 

Abbott, L. S., article on potato culttire in Lake coiintj, Ohio 295 

Adulteration of malt liquors - 367 

Agricultural colleges, act of Congress appropriating for. 340 

Agricultural colleges, articles on, by Henry F. French...*.-^ ^ 137 

half-yearly courses in. 151 

in Connecticut 180 

in England - _ 154 

in Europe.- .153 

• in France..-. ^ 158 

in Geisberg 152 

in Germany - 1 52, 160 

in Iowa------ 173 

in Ireland 156 

in Kansas.,- ... 185 

in Kentucky ... 183 

in Maine...-. - * 185 

in Massachusetts i ----- - - . 179 

in Michigan i... .- — 165 

in New Jersey. ...... - — 184 

in New York - - 184 

in Pennsylvania - 171 

in United States - 165 

in Vermont- ----- 184 

manual labor in - 144 

necessity of farms in connection with ^ - - 148 

Agricultural exports . — - . . ^ : 80 

Agri culture, report of the Commissioner of . . - - , . . 1,11 

Ailanthus silk-worm - . . - - 6, 35, 92 

tree, value of - - 93 

Alsike clover ...--^ t-- - 352 

cultivation of. - - ----- - 353 

history of .- — - -----^ --- — ■- 352 

seed of. - — 354 

translation of article on, by J. Arrhenius, from Hand-book of Swed- 
ish Agriculture ^ . . — 352 

American dairying, article on, by X. A. Willard 431 

forests, their destruction and preservation, article on, by Eev. Freder- 
ick Starr, jr.. -. .'- 210 

merinoes of Vermont - 1 - . 484 

Analysis of artichoke . . — -.. -- 415 

• barley i;^ --. 357,401,426 

beans--.--..----. - 401,428 

buckwheat..-- - 427 

California wine . — 50 

carrot - - - ----- 415 

clover.-- — - — 421 

copper ore..----. - ---- - ---- - . -1.- - 51, 52 

grasses -., ----- . - 401,420 

guano - — 380 

iron ore -.- ----- ----- 60 

leaves.---^.—-.------.-----—.-. — --.--- — -..-- 419 

lentils -- .- 428 

linseed cake.--. .- ^- --. -. 429 

maize, or Indian corn .-- ---- - 357 

marl .......i. 288 

milk - - 412 

oats 357, 427 

oil rocks -- 53 

parsnip 415 
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INDEX. 



Pftge. 

Analysis of peas 401 , 428 

potatoes. ' 413 

rhubarb .... ^ 50 

rice.-.. 357 

ruminating animals 409 

ruta-baga 4]7 

rye... 357,401,426 

sand rock 49 

silver ore 49 

soils 1 46, 50, 51, 52, 53 

sorgkum .... 48 

stalks....... ...... 419 

straws..-.- - 400 

sugar beet -■. 46,417 

turnip.--.......-...-..... 416,418 

wheat ^. 357 

Animals, cooking fopd for 399 

cutting and cooking food for, article on, by E. W. Stewart 396 

mixing food for ................... . ^ 397 

why fodder should be cat for ... .1 396, 398 

Apples ^ 186,201 

Duchess of. Oldenburg, (Plate No. 3). 1 86 

Fameuse, (Plate No. 4) . — 186 

Apricots . . . 186, 204 

large early, (Plate No. 2) . 1 86 

An'heuius, J., translation of article on Alsike clover. - - 352 

Artichoke, analysis of 415 

as food for cattle . - - . - - ^ . . - - 415 

Asparagus 243,271 

Bailey^ analysis of ^ 357, 426 

and its uses, article on, by J. M. Sha;ffer J. 355 

as a therapeutic agent ...... .... ... ... 3^2 

as food for domestic animals 362 

as food for man.... .... ............ ... 3(31 

habits and cultivation of 359 

history and general description of . . . 355 

varieties of, in experimental farm 28 

Beans I 29 

analysis of .... ...... . _._ 428 

Bee-keeping. 92, 458 

as an employment for women 475 

article on, by Mrs. Ellen S. Tupper . 458 

Jeehives .........I. .. 459,461 

Bee-moth 4g9 

Beef cattle, average price of. . - qq 

^ Beef, fresh, prepa-ration of, for market - 491 

Beef, jerked ...>.. , 493 

Beer from malt. — - .... .... ^. 355 

Bees, changing from common to Italian .... -t ....... . 47 1 

honey resources of 468 

Italian .i. 470 

feeding of ..... , 463 

swarming of V.V. 463, 465 

uniting of 467 

wintering ^ ; . . a. . . . . . . [ 462 

Beet.... — 46 244 417 

Birds, character and habits of . . . .......................... ' * 35 

useful and injurious _. .... 36 

Blackberries ......... ... ..... . [ 282 

Bon^s and superphosphates.... " ' 333 

Botanical history of sorghum, by E. Pech...... ... [ 299 

Bourne, J ohn H. , article on systeffi of farm accounts ' ^ 502 

Breadstiills, exports of " " 

Slewing .....][[Vi[V.\i\\V/.'.V."'^ 364 

Brown, Simon, article on manures and their application.. 368 

Buckwheat, analysis of. - ^ ... I ^ 427 



INDEX. ' 601 

Page, 

Budding and grafting 200 

Buenos Ayres, city of 501 

Burlington county, New Jersey, productions of. 1 255 

Butter, exports of ,. 455 

factories 448 

manufactured in the United States - 453,457 

C. 

Cabbage............. 30,244,279 

California wine, analysis of , - 50 

Camden county farms, product of 1864 258 

statistics of 253 

Cane, clarifying sirup of 319 

draining and purging sugar of • * 321 

grinding 313 

harvesting 312 

juice, evaporation of 314 

juice, neutralizing agents for - 313 

sirup, graining of ^ 320 

soil and cultivation for 311 

sugar 307 

sugar, conversion of, to glucose^ 308 

tanks and vessels for juice of - 313 

varieties of 301, 309 

Cantaloupe 32 

Carrots 414 

analysis of 415 

Carrow, Eev. G. 1)., article on cattle farming in the pampas 483 

Cattle farming in the pampas, article on, by Eev. G. D. Carrow 48(^ 

Cattle farm in the pampas 489 

foods, comparative value of 408 

horned, trade furnished by . 495 

marking of - , 490 

New York supply of.- 86 

origin of, in America 487 

Cattle plague, British act on 566 

danger of American cattle from - 568 

, disinfection as preventive of 563 

effects of 558 

history of 550 

in Europe, article on, by J. E. Dodge 550 

in France, introduction of 552 

in Great Britain 551 

in Great Britain, total loss from - 554 

in Holland, total loss from r 552 

in India 554 

inoculation for 561 

laws of continental nations on - 567 

legal means for suppression of 564 

medical treatment of 559 

nature of 555 

preventive of - 558 

symptoms of 556 

Cattle, purchase and delivery of 494 

wild, characteristics of 

Cauliflower 244 

Celery ■ 246 

Cheese, cost of manufacturing --- 437,442 

exports of. - 455 

factories in New York 433 

factory sites for manufacturing 441 

making, history of - 431, 456 

manufactured in the United States 453 

manufacturing, advantages of the factory system in 439 

manufacturing, objections to the factory system in - 440 

size of 445 

treatment of milk for , "^43 
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Pago^ 

Chemist, report of 46 

Cherry - 137,202 

Great Bigareau of Mezel (Plate No. 5) ..- 187 

Louis Philippe 187 

cultivation of 351 

China grass, cultivation of, article on, by J. E. Dodge 347 

history of ^ 347 

importance of acclimatizing ...^ 352 

manufactures of 349 

Chinese sorgo i-.- — i.. 303 

varieties of , 302 

Climate of southern New Jersey - - - 289 

Clover 30,352,420 

alsike 352 

analyses of. i 420, 421 

Clough, William, article on production of sugar from sorghum 307 

Colleges, agricultural, article on 137 

American, resources of 151 

Commissioner of Agriculture, report of 1 

Comparative value of cattle foods, article on....... 408 

Corn, Indian, analyses of . . . 357, 401, 425 

Cotton, exports of -. 85 

Country life on the pampas - 498 

Crops, average cash value of, per acre - 62 

average cash- value of, per acre for four years.-.. 66 

average yield per acre for four years. . - . - 66 

estimated acreage of - 9, 61 

estimated amount of, for three years - 9, 60 

estimated value of - 9,61 

general summary of 9 

of 1865 - 10,54 

rotation of 18 

Cranberries - - 285 

Cucumbers .* 279 

Cm-rants in Nebraska . - - 209 

Cutting and cooking food for animals, article on, by E. W. Stewart 396 

Cut-worm (agrotis) m .... 239 



D. 

Dairy - 431,456 

farming, article on, by Zadock Pratt 456 

Dairying, American, article on, by X. A. Willaird - 431 

Dairy products of the United States 453 

Darlington, William, article on weeds of American agriculture 509 

Department of Agriculture, expenditures of 10 

report of Commissioner of 1 

Dodge, J. R., article on cattle plague in Europe 550 

China grass ■ 347 

long wool sheep - - 479 

madder.. 339 

statistician, report of - - 54 

Dogs, ravages of tt---- -- - '^^ 

Donations 670 



E. 

Education, practical, demand for 138 

Egg plant .......... - , 269 

Elliott, F. E., article on popular varieties of hardy fruits 186 

Emancipation, working of 134 

Entomological Exhibition in Paris, article on, by Townend Glover 88 

Entomologist, report of. 33 

Erni, Henry, article on grape disease in Europe. - 324 

chemist, report of ■- 46 

Europe, farm stock in. ^ 72 

grape disease in. 324 

Exhibition, Entomological, in Paris, article on - - 88 



INDEX. 
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Experimental farm - • 5 

report of superintendent of - 25 

garden, distribution from - -- 5 

report of superintendent of. , - . - - 13 

Exports, agricultural - - - 

of agricultural products of the United States from 1856 to 1865 83 

Farms, size of, in northern States 3, 113 

in southern States 3, 111, 112 

in United States - - 2 

Farm stock, general summary of 8 

in 1865 67 

in Great Britain - 71 

in United States and Europe ^ » 69 

in United States, January 1, 3866 70 

number and value of, in each of 22 States 67, 70 

total value of, in 22 States 69 

Flax and hemp 11 

Fodder, amount wasted , - 407 

for animals - — 396 

opinions of American and Enghsh farmers on cooking. 405 

results of cooking ...r 404 

Foods, cattle, corhparative nutritive equivalents of. -i----. 430 

cattle, comparative value of, article on 408 

from grains and seeds ------- 423 

from leaves and stalks -. - - - - - 419 

from roots - ■ 413 

Forests, American, their destruction and preservation, article on. 210 

consumption of, for railroads, fuel, &c 213, 214 

demand for large - 228 

evils of past destruction of 210 

experiments for reproduction of 218, 227 

increase of destruction of - 212 

reproduction of - 216 

Forest trees, bounty for growing - 234 

value of, as protection from winds, &c .^35 

warnings from history on destruction of 225 

waste of ' .- - — 216 

Free and slave labor, net profits of 122 

Freedmen, condition of ^ - — - 132 

French, Henry F., article on agricultural colleges 137 

Frosts, atmospheric dryness as a preventive of 527 

Fruits and fruit trees of the middle States, article on, by William C. Lodge 199 

native, of the far west, article on.. 207 

trees, budding and grafting 200 

diseases of. - 205 

insects injurious to ^ - - 204 

G. 

Glover, Townend, article on Entomological Exhibition in Paris 88 

entomologist, report of - 33 

Gold medal, award of, at Paris Exhibition 101 

Goodloe, Daniel E., article on resources and industrial condition of the southern 

States , r 102 

Gooseberry in Nebraska - 208 

Grafting and budding 200 

Grape disease, circumstances favorable to * 327 

history of - 325 

in Europe, article on, by Henry Erni - . .- 324 

remedies for - 331, 544 

rot, and remedies for 544 

Grapes - - 13,187,204,209 

Black Hawk....... - 1^7 

Concord-Hamburg - 198 

Cuyahoga - 

Diana, (Plate No. 6) » 1^1 



t 

604 INDEX. 

Page. 

Grapesj Diana-Hamburg , 198 

Eva 197 

foreign, in glass structures 20 

lona, (Plate No. 7) 187 

Ives's Seedling ~ 194 

Louisa ] 96 

Macedonia 197 

Martha... 196 

Miller's seedlings 196 

new varieties of, article on, by S. J. Parker 194 

Norton's Virginia 197 

Eebecca.. 198 

Rogers's No. 4 188 

peculiarities of varieties of 15 

planting of 14 

varieties of 15,196 

Grape-vines, effects of parasites on 325 

Grasses 30,347,401 

analyses of » 401, 420 

Great Britain, farm stock of t - 71 

Green-houses 20, 23 

Guano, composition of 380 

how and when to apply 382 I 

H. 

Hardy fruits, popular varieties of, article on , ^„ 186 

Hawks - - 36 

Heating glass structures - 23 

Hemp and flax 11 

Henderson, Peter, article on market gardening in the vicinity of New York 243 

Herbs, sweet ^ 248 

Hides 494 

Honey 468 

Horseradish , 245 

1. 

Immigration at New York • 87 

Imphee, varieties of ' 303 

Indian corn, analyses of. 357, 401, 425 

Insects - 33, 88, 204, 238 

K. 

Kansas, bounty for growing forest trees in * 234 

Kentucky, products of 135 

L. 

Labor, free tjs. slave - 118 

La Plata river - 501 

Leaves, analysis of 419 

food from.. * 419 

Lentils, analysis of 428 

Lettuce. 31 

Linseed cake, analysis of . . '. 429 

Lippincott, James S., article on atmospheric humidity 520 " 

article on market products of west New Jersey 249 

Lodge, Wm. C, article on fruits and fruit trees of the middle States 199 

Long- wool sheep, article on, by J. R. Dodge 479 

M. 

Madder, article on, by J. R. Dodge 339 

climate and soil for 341 

V culture of in France 341 

in the United States . . - 344 

in New Zealand - 341 
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* Page. 

Madder, imports of . . - » , - - . 340 

properties and uses of 339 

Maize, analyses of 357, 401, 425 

Malting ..1 363 

Malt liquors ■ 363 ' 

adulteration of 367 

Mangold Wurzel 416 

Manure, fowl 375 

liquid * ' 376 

Manures and their application, article on, by Simon Brown and Joseph Reynolds.. 368 

application of , 388 

composition of 369 

preparation of 374 

sources of 371 

special , 378 

Market gardening in Camden county, New Jersey 269 

in New Jersey 249, 268 

in vicinity of New York, article on, by Peter Henderson 243 

Market products of west New Jersey, article on, by James S. Lippincott 249 

Marl of New Jersey , 286, 288 

Maryland, products of > 134 

Melons 32 

Merinoes, American, of Vermont, article on...^ 484 

weight of fleece of. - 485 

Meteorological observations in New Jersey 293 

Meteorology of 1865, compiled by A. B. Grosh 571 

Middle States, fruits and fruit trees in, article on 199 

Mildew 16 

general remarks on 546 

horizontal shelter protection from 542 

ozone, and the vine 549 

Milk, analysis of ' 412 

cost of producing 446 

production of 457 

treatment of — 443 

Mill, Hon. John Stuart, on slave investments - . 125 

Missouri, products of — , - - - 135 

Model piggery, article on, by Paschall Morris 476 

Morris, Paschall, article on model piggery 476 

white Chester breed of swine 475 

Mulching 22 

Museum of Department of Agriculture - 6, 33, 94 

N. 

Native fruits of the far west, article on, by R. O. Thompson 207 
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